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THE TRIUMPH HkEaT AND LIGHT ComPpANYy.—At last we are out of the 
darkness and into the light, the transition having been made via New 
Bedford, Mass., which town always had something more or less to do 
with illuminating materials. The sperm oil days, however, no longer 
hold sway, and the conflict is confined to kerosene oil, gas and electric- 
ity, with the middle-named one of the three having a fairly good lead in 
pub'ic favor. Now every gas man knows that there are gas processes 
without number, and that, through tle persistency of inventor cranks 
and the facileness of the Patent Office, we are to have them in still 
greater profusion. Each crank outclaims his predecessor, and it is lit- 
tle short of wonderful the ingenuity with which the latest comer finds 
something new to make boast of. To come back to New Bedford, how- 
ever, with its wondrous new ‘‘Company,” we are informed that ‘‘ on 
the forenoon” of July 31st the Peoples non-Explosive and Sanitary Gas 
Company was organized “‘ at the office of the Triumph Heat and Light 
Company,” which has for some time back had a resting place in the 
‘““Whaling City,” The ‘‘non-Explosive’s” officers are: President, 
Francis C. Smith ; Treasurer, Charles F. Borden; Attorney, Hosea M. 
Knowlton—the only addition that we could suggest to this list, seeing 
that the Company appears to be able to get along without a Secretary, 
and must have an attorney, is that a surgeon, or at least a physician, 
would be suitable, in that the Company is not only non-explosive but 
lays claim to sanativeness. And in connection with its title we have a 
dark suspicion that its organizers were misled in their application of the 
word sanitary, in that the latter has been confounded by them with san- 
atory. We are led to this belief from one of their assertions that their 
‘gas is pronounced by physicians to be non-injurious to the health, 
and can be inhaled with great benefit by persons suffering with throat 
or lung trouble.” Further, that ‘‘one gentleman, by allowing the gas 
daily for three weeks to flow into an eye over which a cataract was 
forming, had his eyesight nearly restored.” And here we may be par- 
éoned for remarking that that gentleman must have had peculiar visual 
organs. The Company has been capitalized in $250,000, and moneyed 
men are invited to come forward and absorb the ‘“‘ good thing.” Pre- 
mising the particulars of this invitation—which embodies the reasons 
why capitalists should at once take hold of the affair—with the statement 
that the process is that ‘‘ discovered by General Eugene de Beauhar- 
nais,” the ‘‘ touters ” of the concern say : ‘‘ The General has been work- 
ing on the gas for a number of years, but the plant established in this 
city (New Bedford) is the first complete one for its manufacture that has 
yet been built. The ingredients of the gas are vil, air and water ; one 
barrel of crude petroleum to 10,000 cubic feet of air and a very little 
water. The gas can be manufactured at a small expense, and can be 
profitably sold to consumers at a price not exceeding 75 cents per 1,000. 
Pipes for the distribution of the gas throughout a city can be laid a few 
inches below the surface of the ground, as neither frost nor heat will affect 
it in the least. But one of the great features claimed for the gas is its 
compressibility. Twenty cubic feet can be compressed into one, in porta- 
ble tanks, which can be placed in stores or houses where the gas is to be 
used.” There is much more in the ‘‘claims” that could be counted on 
to afford amusing reading, but we think the above is sufficient to show 
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the superb value of the process basis on which the ‘‘non-Explosive and 
Sanitary, etc., Company” rests. The Beauharnais process, which is 
nothing more than one of the many valueless systems for producing air 
gas, was exploited in this vicinity with much zeal some years ago—a 
notable failure of it, for instance, was recorded at Staten Island—has 
nothing to recommend it in any sense, and we do not suppose those who 
put money in the attempt to make it ‘‘ go” in New Bedford will be long 
in arriving at a similar conclusion. 
PuBLIc LIGHTING, MILWAUKEE, W1s.—The local authorities and the 
Milwaukee Gas Company have agreed upon the terms of a public light- 
ing contract, that is to run for 1 year. The rates are : Each lamp fitted 
with a 6-foot burner to be charged for at the rate of $27.60 per annum ; 
those fitted with 5-foot burners to cost $24.17 per annum. Gas for pub- 
lic buildings is to cost 90 cents per 1,000 cubic feet. It is also stipulated 
that at no time during the contract shall there be a less number of 
street and bridge lamps in use than 1,800. Another provision of the 
contract is: The Common Council of said city may from time to time 
during the term of this contract direct the Gas Light Company to extend 
its mains for a distance in the aggregate not to exceed 3 miles; provided 
the Council directs the Company to erect and light at least 2 lamps at 
each street crossing reached by the new lines ; and that at least 2 new 
lamps be ordered for each 500 feet of new mains laid by the Company. 
All lights are to be lighted by 60 minutes after sundown, and the extin- 
guishing is not to begin prior to 1 hour and 20 minutes of sunrise. 


FAILURE OF THE FUEL Gas ScHEmeE IN St. Louis.—Some time ago 
we announced that President McMillin, of the Laclede Gas Company, 
of St. Louis, had determined to try the experiment, on a large scale, of 
distributing fuel gas in that city, and the results were eagerly looked 
forward to. In the first place, Mr. McMillin was very well placed for 
trying the experiment, in that his Company had acquired by purchase 
the plant and mains of the Water Gas Company, and further, he was as 
well up in the theory and practice of fuel gas supply as any other man 
in the country. It was intended to supply a non-carbureted water gas 
at a very low rate, and the scheme was to have been initiated on July 
ist. The supply was in reality begun on July 14th, only to be discontin- 
ued on the 3ist of the same month. But 16 applications were received, 
and the outlook was so unsatisfactory that the proprietors determined to 
end an attempt that promised nothing but disaster. The failure at Lou- 
isville, where the initial cunditions were quite similar to those at St. 
Louis, followed so closely by a like ending at the latter place, only em- 
phasizes the position taken by the JOURNAL in respect to the problem of 
a fuel gas supply. We have always believed that its solution lies in an 
intelligent use of illuminating gas both for lighting and cooking 
purposes, 


AN ENGLISH VIEW RESPECTING THE DuaL Supp_y.—The following 
interesting lines are taken from the inaugural address of the President 
(Mr. S. Stewart, Greenock) of the North British Association of Gas 
Managers, at the Perth meeting of that body, on July 24th: 

Having submitted such observations upon gas manufacture as I 
thought might serve to interest the members of the Association, I have 
deemed it desirable to close my remarks with ashort reference to a com- 
petitor in the field of illuminants—namely, electric lighting, which has 
excited considerable interest for some years past, and still continues to 
do so. It will be admitted that the electric light is an active competitor 
not to be ignored, but deserving of earnest attention. Mr. Blair, of Til- 
licoultry, was kind enough to offer the sum of £10 for prizes for the best 
papers on the subject of gas works supplying the electric light; but un- 
fortunately there has been no response to his offer. Having had the 
experience of supplying a section of Greenock with the electric light for 
a couple of years, lam able to speak somewhat confidently of the pos- 
sible results of a gas works furnishing electric lighting. In Greenock, 
I may explain, we fitted up two dynamos, each equal to 100 incandes- 
cent lamps of 20 candle power, and they were driven by a turbine water 
wheel and gearing. Only one dynamo was run atatime, but both 
could have been worked if there had been a demand for the light. The 
plant was erected on ground belonging to the Water Trust some two 
miles from gas works ; and it was complete in all respects and provided 
with necessary testing apparatus. Some 25 incandescent lamps were em- 
ployed in the streets—being put into the ordinary gas lanterns ; and 
part of a sugar refinery was fitted up with 85 incandescent and 2 arc 
lamp;. The whole of the mains and cables were carefully laid under 
skilled supervision and worked with entire satisfaction. During sum- 
mer only one man was employed ; but in the winter months another was 
taken on during the daytime, renewing and repairing the lamps, etc. 
Something like 1,000 yards of cable and 2,500 yards of wires were laid, 


_| to the renewal of the lamps. 





including branch services to lamps, all put underground. The wires 
were double lead-covered, having high insulation, safety fuses and dis 

tributing boxes. The district lighted outside the Water Trust ground 
was about 300 yards long by 100 yards wide. The total outlay on plant 
was £1,630; wages and working expenses came to about £150 per an 

num, exclusive of interest, depreciation, cost of supervision and power. 
Had these been included, as in the case of gas supply, the expenditure 
would have been three times this amount. The sugar refinery was fit 

up by the proprietor at a cost of upwards of £200 for the 85 incandescent 
and the 2 are lamps. They paid the Gas Trust about £100 per annum 
for the supply of electricity, and 10s. per week toa man for looking 
after their lights. The expenses for one year, as estimated by the pro 

prietor—including 5 per cent. on the outlay for wires and lamps, the 
renewal of the lamps and carbons, the payment to. the Gas Trust, 
wages, etc.—amounted to £175, while their gas account for the por- 
tion of refinery lighted by electricity came to about £125. Finding, 
after a second year’s experience, that their expenses were increasing, 
they decided to give it up and return to gas lighting. The Green 

ock Police Board, objecting to go on incurring an annual outlay 
for the few remaining lamps, stopped the experiment. If they could 
have induced parties to fit up a number of lamps equal to the full power 
of the dynamos and plant, their yearly expenditure would not have 
been proportionately increased ; that is to say, supposing consumers fit 

ted up the plant within their premises, and maintained it and attended 
It is evident that the electric light cannot 
be supplied at anything like the cost of gas. Gas is the light of all 
classes of consumers ; but the electric light, from its excessive cost, can 
only be the luxury of the rich. As to the advisability of gas companies 
furnishing the electric light, it must be borne in mind that, from the ex- 
pensive nature of the plant required, the capital necessary to supply a 
whole town would be so great as to prevent this being done; and all that 
an electric light company would do would be to select those parts of a 
town where theré were shopkeepers willing to use it for advertising pur- 
poses, or whose stocks were such as would be injured b7 the products of 
combustion or the heat of gas, or where there were wealthy people will- 
ing to have the light for the novelty of the thing. Where gas is sold as 
cheaply as it is in most towns, there is no risk of the general adoption 
of the electric light. The introduction of the light must be so gradual 
that the natural increase in the consumption of gas which takes place in 
most towns would prevent its effect on the demand forthe older illumi- 
nant being injuriously felt. There is no part of a gas works plant that 
can be utilized for the production or supply of electricity. The cost of 
laying cables from a gas works to the locality proposed to be supplied 
would, in most cases, be so large that it would be necessary to erect 
plant in the immediate neighborhood of the district. If a gas company 
were to take in hand the supply of the electric light it would necessitate 
putting capital into a new business having special plant and skilled la- 
bor and supervision entirely different from a gas business. In order te 
make it pay, active competition with the gas business would be needed ; 
and one need hardly add that this can scarcely be done by those wiio 
find it requires all their energies to make gas works pay, and at the same 
time provide a cheap and efficient light. In my opinion, the supply of 
electricity should be left in the hands of those companies who specially 
take in hand such work, and gas companies should no more trouble 
themselves with it than they would with the supply of oil to those who 
prefer to burn this illuminant instead of gas—oil being a much more ac- 
tive competitor than electricity. 





WE are called upon to announce the death of Mr. W. W. Cook, of 
the Butte (Montana) Gas Light and Coke Company. His demise oc- 
curred at his home in that city, on the morning of the first inst. 








The Market for Gas Securities. 
Bat a 

The market for gas shares, particularly in respect to city stock, is ab- 
solutely featureless, and what little is being done is confined to room 
traders. Consolidated is fairly steady at about par, although early in 
the week some sales were recorded at 99} to 4. To-day (Friday) transac- 
tions were reported at the opening at 100, and that figure was afterwards 
freely bid. Other city shares show uo change. Brooklyn stocks are 
stronger and higher, although to us it seems as if maximum values in 
them had already been reached. Bay State gas is at 85 to 86, and will 
go higher. Chicago Trusts are at 53}. The Wilmington (Del.) Compa- 
ny, through Treasurer Taylor, announces a 3 per cent. dividend, paya- 
ble on demand. Laclede common is lower, at 18} to 20, while the pre- 
ferred is also weaker. 
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(Condensed from “The Modern Lighthouse Service,” by Mr. Arnold Burgess Johnson, chief 
clerk, U. 8. Lighthouse Board. ] 


Lighthouses and Their Illuminants. 
tlie 
By Mr. WILLIAM Mooney. 

The means by which the waters of our coasts, bays, rivers, etc., are 
safely navigated by day and night, through fogs, storm and sunlight, 
are very little thought of by the average landsman. The arriving or de- 
parting traveler, as from the deck of the ship he views the numerous 
twinkling and flashing lights which dot theshore, or the lightship which 
marks the grave of some ill-fated vessel, gives only a passing thought to 
the usefulness of these aids to navigation. 

The necessity for these guides is, however, brought forcibly to his notice 
when a dense fog settles around his vessel, shutting out of sight every- 
thing beyond his immediate vicinity, and he notes the anxiety with 
which the officers look for the friendly lights or beacons which shall 
show them their position, and also locate the rocks and shoals, which, 
were it not for the warning beacon, would strew the coast with wrecks. 

Probably no other branch of our Government is of more importance 
to ourselves and to the world than the one under consideration, and no 
Department is better administered. 

Commerce stays longest where it is most welcomed and best enter- 
tained. Where there are lighthouses there comeships ; some may come 
where there are no lights, but with the welcome rays come the many 
and the richly laden. 

Lighthouses, beacon lights, bell buoys, whistling buoys, fog bells, 
sirens and trumpets, are the guide posts which, by being properly de- 
scribed and located on the charts which are issued by the Government, 
enable the mariner, when near the coast, to keep in the safe road to his 
destination. 

With the steady increase of commerce attending the civilization of the 
world, lighthouses and beacons have multiplied, until every civilized 
nation has its coasts more or less perfectly lighted, the lighting generally 
keeping pace with the increase of its commerce. As an incentive to 
commerce, and as a matter of humanity, improved methods of lighting 
should be adopted, without regard to expense, providing that the ad- 
vantages gained are commensurate with the cost. 

Lighthouses are of very ancient origin. The Pharos, at Alexandria, 
built by Ptolemy Philadelphus about 285, B. C., is the first light of un- 
doubted record. 

The finest lighthouse in the world is the Cordonan Tower, at the 
mouth of the river Gironde, in the Bay of Biscay. It was completed in 
1611, and was 26 years in building. It is 197 feet high and rich in archi- 
tectural ornamentation. 

At the base is a circular building, 134 feet in diameter, in which are 
the light-keeper’s apartments, and which also forms an outwork to 
break the force of the waves. 

It has been modified and adapted to modern systems of lighting ; and, 
after a lapse of more than 250 years, it is still considered the finest light- 
house in the world. 

England and France each have towers built by their Roman conquer- 
ors, which were used as lighthouses. 

Examples of modern lighthouses, which have been erected at great 
cost, ard ‘in spite of great natural obstacles, are the Eddystonie light- 
house off the coast of England, near Plymouth ; the Bell Rock light- 
house on the English coast, which cost $300,000; the lighthouse at 
Hehaux de Brehat, on the coast of France, and the Wolf Rock light- 
house at Land’s End, England, the cost of which was $314,000. ‘The 
great cost of these structures is owing to the difficulty of building the 
foundations, a few hours each day in most cases being all the time in 
which the work can be carried on, and which is stopped entirely in 
stormy weather. 

The Wolf Rock lighthouse mentioned above is the latest British work, 
and both in its structure and its illumination combines all the modern 
improvements. Commenced in 1862, it was not completed until 1869, 
and yet the time occupied in building was only 101 work days of 10 
hours each. 

The whole number of light stations in the world is about 6,000, of 
which some 250 are shown from light ships. Of these light stations, 
Europe has 3,309, North America 1,329, Asia 476, and the rest of the 
world about 811. 

The United States has within her boundaries an eighth part of all the 
lights in the world. 

The cost of maintaining these lights, including beacons, buoys, etc., 
is sustained by the United States Government, the Secretary of the Treas- 
ury being ex officio President of the Lighthouse Board, the other mem- 
bers being officers of the navy and of the Engineer Corps Of the army. 





The idea of the Government is that light should be as free as air, that 
the lights and aids to navigation are not only for the interests of éom- 
merce but for the sake of science and humanity, as are the sister insti- 
tutions of the Coast Survey and the Life-Saving service. 

Great Britain, notwithstanding her boasted free trade, imposes a tax 
called light dues on the commerce of the world. These dues differ with 
the importance of the lights passed, the size of the passing vessel, and 
the nature of the cargo. Payment of these dues is made to and enforced 
by the Custom House officers. The light dues paid by American ves- 
sels in the year 1856 amounted to $160,000. In the same year the U. 8. 
Government maintained on its 64,000 miles of coast line (including bays, 
1nlets, etc.) 700 lighthouses, 238 fog signals, 388 day beacons, and some 
4,300 buoys, besides 250 lights on the great lakes. 

Great Britain stands almost alone among the great nations of the 
world in the imposition of this tax on commerce for coast lighting. 

Austria, Mexico and most of the South American States also collect 
light dues; but the general tendency, particularly on the part of Great 
Britain, is towards a reduction, and ultimately the total abolition of this 
tax. 

The great extent of territory and coast line under the administration 
of the U. S. Lighthouse Board cannot be set forth here, but stated 
briefly. There are 16 lighthouse districts, each in charge of proper offi- 
cers. The appropriations for this Department have increased from 
$22,591.94, in 1791, to $3,238,925.83, in 1890. 

The theory of the Government in the matter of coast lighting is that 
each coast shall be so set with towers that the rays from their lights 
shall meet and pass each other, so that a vessel on the coast shall never 
be out of sight of a light. Hence, from year to year, the length of the 
dark spaces on its coasts is lessened or expunged entirely, and the day 
will come when all its coasts will be defined from end to end by a band 
of light by night, and be well marked by beacons by day. 

The first lighthouse on this continent was built at the entrance to 
Boston harbor, on Little Brewster Island, in 1715-16, at a cost of 
£2,285 17s. 84d., a large sum in those days. It was supported by light 
dues of 1d. per ton on all incoming and outgoing vessels except 
coasters. 

The principal rivers of our country are lighted by portable lanterns, 
hung on posts of uniform color and construction, so that they serve as 
landmarks by day. They are attended by the people living along the 
banks. There are 1,557 of these river lights, and the number of miles 
lighted is 4,477. 

The illuminating apparatus or material used by the Lighthouse Es- 
tablishment varies with the dates of its use, and has kept pace with the 
improvements in artificial lighting for other purposes than navigation. 

The earliest lights were simply fires kindled on the ground or sus- 
pended in iron baskets, the fuel being pitch and oakum. Such an one 
was illumined on Point Allerton, Mass., in 1673. 

The lighthouse on Little Brewster Island, Boston harbor, erected in 
1715-16, was first lighted by tallow candles, then followed the spider 
lamp burned in the lantern as it might have been in a window. 

In 1812 the Government purchased a patent called a magnifying and 
reflecting lantern. This is described as consisting of a lamp, a reflector 
and a magnifier. The reflector, of silver-plated copper, had much the 
grain and luster of tinware, and would reflect no distinct image. The 
lamp, roughly constructed on the principle of Argand’s fountain lamp, 
burning from 30 to 40 gallons of oil per year, had a j-inch burner, and 
was attached to a circular iron frame in front of the reflector. 

Before the lamp was the so-called lens, of bottle green glass, from 2} 
to 4 inches thick through the axis, and 9 inches in diameter. The effect 
of the whole was characterized by one of the inspectors as making a bad 
light worse. Eventually the reflectors were made on true optical prin- 
ciples, approximating, if not reaching, the paraboloid form, were heav- 
ily silvered, and were properly placed. 

But a poor light was the rule, and a good light the exception, and the 
Lighthouse Board, in 1852, finally adopted the Fresnal lenticular system, 
which had been found successful in France and other countries. 

The lenticular apparatus consists of a central powerful lamp, emitting 
luminous beams in every direction, around which is placed an arrange- 
ment of glass, so formed as to refract these beams into parallel rays in 
the required directions. 

A first order lenticular apparatus is a dost beautiful object. It stands 
nearly 12 feet high, and is 6 feet in diameter, and involves in its struc- 
ture some of the highest principles of applied science. The cost of the 
lenses alone varies from $4,250 to $8,400. 

The distance from which the principal lights can be seen is only limit- 
ed by the horizon. They might be seen 60, 80, or even 100 miles, if suf- 
ficient elevation could be gained from which to view them. It is deemed 
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that 250 feet is the maximum height necessary or advisable to give a 
light. This gives a horizon 18 miles distant. 

As before stated, the illuminants used have been changed as the sci- 
ence o* artificial illumination has been improved, and the scientists em- 
ployed by the Board are always experimenting with a view to new dis- 
coveries in this direction. 

The fires of pitch and oakum, used in the open brazier at Point Aller- 
ton, Mass., in 1673,were succeeded by tallow candles, at Little Br wster 
Island, in 1716, which gave way to fish oil burned in spider lamps, with 
solid wicks, suspended by iron chains from the dome of Sandy Hook 
lighthouse, as late as 1760 ; and this was in turn succeeded, in 1812, by 
sperm oil burned in a sort of Argand lamp, in Winslow’s patent mag- 
nifying and reflecting lanterns, previously described. 

The use of this illuminant was continued until the beginning ‘of the 
latter half of the present century. 

When, by reason of the yearly diminution of the whale catch, and 
the increased use of sperm oil as a lubricant, this material became more 
and more expensive, experiments were made with whale, shark, fish, 
seal, colza, olive, lard, and mineral oils. 

Analyses of these substances, quantitative and qualitative, chemical, 
photometric, etc., were made by Professors Muffit and Alexander, of the 
University of Maryland, and published by the Board, in 1855. 

It was found from these examinations that colza, a vegetable oil, was 
largely used in France, and would comply with all the required condi- 
tions, except that it was not a home production. 

This oil could be bought for $1.00 per gallon, when sperm oil sold for 
$1.644 per gallon. 

As a result of further experiments, lard oil was used, and this became, 
after 1861, the established illuminant. The highest price paid for sperm 
oil was $2.43} per gallon ; the lowest $1.09. The highest price paid for 
lard oil was $2.27 : the lowest, 48} cts. per gallon. 

As early as 1807 the Lighthouse Establishment entered into a corres- 
pondence with the owners of the good ship Corlomande, from Rangoon, 
in the kingdom of Ava, relative to 5,000 gallons of earth-oil, which is 
commended as the ‘best article known for buraing in lighthouses, 
making a very strong, clear, and bright flame, emitting at thesame time 
a great volume of smoak.” It may be that then, as often since, the 
“great volume of smoak” prevented the use of the earth-oil. In 1855 
the price of lard oil having much increased, experiments, unsuccessful 
at the time, were made with the various forms of petroleum. 

The matter was approached with much caution as the volatile, inflam- 
able, explosive nature of mineral oil was well known. 

The keeper of one of the lights on Lake Michigan had, in 1864, on his 
own notion, substituted for the usual lard-oil lamp one burning kerosene. 
Soon after commencing its use he &ttempted to extinguish it by blowing 
down its chimney, when itexploded. He had searcely reached the foot 
of the staircase, when another explosion took place, which blew the 
whole lantern from the tower and effectually destroyed the lenticular 
apparatus. 

But as mineral oil was, in one form or another, in successful use in 
European lighthouses, the Board set about solving the problems con- 
nected with its uniform and economical combustion, its purchase in the 
large quantities needed, its tests as to purity, and the degrees of heat at 
which it should burn and flash, the degrees of cold at which it should 
remain liquid, methods for its transportation and storage, and the other 
questions connected with its safe and economical use. 

During a long litigation, as to the infringment of a patent by the use 
of a certain lamp, the Board, after much experimentation in its own 
laboratory and workshops, succeeded in producing a mineral-oil lamp 
capable of consuming all the carbon it set free, and introduced it into its 
lighthouses. 

The flashing test was fixed by the Board at 140° F., the fire test at 154 
F., and the freezing test, at which it would remain limpid, at zero. 

Litmus paper immersed in it for 5 hours must, by remaining un- 
changed in color, show its freedom from acid ; its specific gravity must 
not be less than 802", and it is to be paid for by weight at the rate of 6,5, 
lbs. net weight per gallon. 

Mineral oil is now used throughout the Lighthouse Establishment, and 
for safety it is kept in 5 gallon cans. At present prices, it may be roughly 
stated that mineral oil, as compared with lard oil, gives one-fifth more 
light and costs only one-seventh as much money. 

The propriety of using gas as a lighthouse illuminant has several 
times been considered. In 1844 an effort was made to use rosin gas at 
the Christiana light station, near Wilmington, Del., but, after some- 
thing less than a year, it was abandoned as impracticable. Another un- 
successful attempt was afterward made at the light stulion, on Reedy 
Island, mouth of Delaware river. 





From time to time lighthouses near cities have been illumined with 
gas from the city gas works. It is now used in but three stations, 
namely, Cleveland, O., Alexandria, Va., and Newburyport, Mass. At 
these places a set of oil lamps is kept ready for use in case of failure 
from any cause of the gas supply. 

While the Board has not found the use of gas practicable thus far, it 
keeps itself informed as to the progress made in its manufacture and 
combustion. 

Compressed gas is used in lighting the 10 lights at the northern en- 
trance to the Currituck Sound, N. C. This gas is made and compressed 
at its own gas works, and it is carried to each of the beacons in tanks 
built into a scow, which is towed by a steam launch. The gas will burn 
in each beacon for 10 days and nights if required. 

The iron structure, located on the Dry Romer Shoal, in New York 
Harbor, is lighted by compressed gas. This light,which is a very »mpor- 
tant one, was first lighted on the night of July 15, 1886. The iron tank 
containing the compressed gas holds a 90 days’ supply. The compressed 
gas apparatus, which is of the Pintsch system, cost $3,750. The cost of 
the whole station was $14,336.60, much less than the cost of a light- 
house, and its cost for maintenance has been much less, as no keeper is 
needed. It has worked fairly well, but it has not been duplicated. 

A combination gas machine is used to furnish the light to some of the 
stations on the northwestern lakes ; among others, that at the Maumee 
Range lights, Lake Erie, O.; at the Marquette Breakwater pierhead, 
Lake Superior, Mich.; and at the St. Louis River pierhead, Lake Supe- 
rior, Minn. This machine works automatically, making the gas from 
gasoline, and furnishing a light which can burn, according to the size of 
the machine, from 30 to 90 days without attention. 

It is used at stations which may be inaccessible for days during stormy 
weather, without great danger to the keepers, who live on shore. It is 
inexpensive in proportion to its utility, and thus far it has worked so 
well that it will probably come into more general use. 

The Lighthouse Board has watched the experiments made in other 
countries with the electric light as a lighthouse illuminant, and while it 
does not consider that this light can be seen farther than its own best 
lights, which are seen, located and identified as far as the curvature of 
the earth will allow, and while it is not yet convinced that the electric 
light can be located or identified better, or even seen in fog farther than 
its oil lights, still, for purposes of practical experimentation, it has—un- 
successfuily, however—for several successive years asked Congress for 
such an appropriation as would enable it to erect and put in operation 
an electric light by the side and in competition with an oil light. Mean- 
time it has tested every prominent American built machine for making 
the electric light, that it might be ready to use the best when Congress 
had provided the funds for that purpose. The results of its experiments 
are published in the annual reports for 1879 and 1880. 

The electric light tower, at Hell Gate, Astoria, N. Y., was 255 feet high 
and 54 feet square at the bottom. It was built in 1883-4. It cost about 
$11,000 to build, counting everything. It showed 9 eleetric lights, each 
of 6,000-candle power. It accomplished all that was intended and more, 
for the light was so brilliant that it dazzled the eyes of the pilots, and 
prevented them from seeing objects beyond the circle illuminated. The 
shadows thrown were so heavy that they took the form of obstacles. 
The light was discontinued in 1886, at the instance of those who had ob- 
tained its establishment. 

The celebrated Statue of Liberty, in New York Bay, is lighted by elec- 
tricity. There are 9 duplex electric lights in the torch held in the hand 
of the statue above its head, at a height of 305 feet above the sea level, 
and is visible 244 miles at sea. 

There are also 5 single arc lamps on the salient angles of the fort en- 
closing the statue, designed to light the statue itself. In this respect 
they are a total failure, as they hardly light the stone structure support 
ing the statue, and their expense might well be saved by their removal. 

The main entrance to the harbor of New York is lighted, in addition 
to its well-known lighthouses, by a system of buoys lighted by incan- 
descent electric lamps, operated through submarine conductors, con- 
necting with a generating apparatus on shore. 

The channels, which are the only entrances possible for deep draught 
vessels, are lighted b, these buoys, allowing these vessels to enter and 
depart by night as well as by day. These lamps are rated at 100-candle 
power each, and are protected by light but strong wrought iron cages 
firmly secured to the wooden buoys. 

The lamps are operated from the electric light station on Sandy Hook. 
A stationary beacon off Sandy Hook, formerly lighted by oil, is also 
lighted by electricity from the same station. These lights have been in 
successful operation since November, 1888. During the year 1889 these 
lamps were extinguished by reason of accidents from various causes, 
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such as storms, short circuits, breaks in cables, broken lamps, etc., for 
about 535 hours. 

The Bsitish Government, by a Commission created in 1885, carried on 
a series of experiments relating to the comparative merits of gas, elec- 
tricity, and mineral oil as lighthouse illuminants. The experiments 
covered a wide range of conditions, such as fine, clear weather, haze-fog 
and dense fog ; and the conclusions arrived at established the fact that a 
dense fog rendered all the lights useless to navigation, and that the ad- 
vantage of the most powerful illuminant (electric light) was reduced to a 
nominal and unsatisfactory element equally with the gas and oil illumin- 
auts—the electric light being visible but a few hundred feet farther than 
either of the other lights under such conditions. 

It appears that the penetrative power of light through fog differs ac- 
cording to the varying conditions of its homogeneity, or, in other 
words, the greater or less size of the particles of aqueous vapor in sus- 
pension. Sound signals are affected in a similar manner. 

The Commussion indicated that the electric light stands first in the 
rank of lighthouse illuminants in clear weather. It claims that for 
first-class points of coast lighting nothing can be more desirable, if ex- 
pense be no matter of consideration. The most economical, safest, and 
easiest for storage, equally available for rock, floating, or coastwise 
stations, was decided to be mineral oil. The lamp in which this ma- 
terial is used has been so perfected by British and American engineers as to 
be comparatively equal to the electric and gas lights, in its capability 
of increase of power, to adapt it to the varying atmospheric conditions. 

Gas light is used in several stations on the coast of Ireland. Cannel 
coal gas, manufactured and stored on the spot, is conveyed to the burn- 
ers, which are capable of increase of power varying from 28 to 108 jets, 
according to the power necessary for the station or for the state of the 
atmosphere. This system is open to objection, although its efficiency is 
allowed to be of considerable value. 

In regard to the use of gas, the Commission in summing up say : 
‘*When shown through fixed lenses the superivrity of the superposed 
gas light is unquestionable. The larger diameter of the gas flames, and 
the lights being much nearer to each other in the gas lantern, give the 
beam a more compact and intense appearance than that issuing from 
the more widely separated oil burners.” 

It will be seen by a perusal of the foregoing part of this article that 
gas as a lighthouse illuminant has been but little used, and is not re- 
commended for the purpose by those in charge of this department. 

For lighthouses located on small rocks, or in especially exposed posi- 
tions, the use of gas could not be expected ; but a great number of first- 
class lights are so situated that gas manufactured and stored on the 
premises, or transported in a compressed state at regular times, could be 
used with success. 

The increased uses of gas for light, heat, and power make its use for 
lighthouse purposes more possible and practical than ever before. It 
may be that in the extensive experiments in the use of electricity the 
subject of the use of gas has been somewhat overlooked. The manu- 
facture of gas has not only been wonderfully improved, but its use in 
new fields has been much extended under the stimulating effects of 
competition since the advent of the electric light. 

As an example of the use of gas, take a lighthouse having a fog sig- 
nal driven by machinery connected with it. The light for the lantern 
and for domestic purposes, the cooking for the keeper and his family, 
and the ges engine for the fog signal machine, cou!d all depend on a 
small gas plant easily attended to by the keeper, who usually must have 
an over-abundance of time. The storage of oil or coal for the gas sup- 
ply would in most cases not be a matter of great expense. 

When we consider that the total commerce of the world amounts to 
21,048,704 tons,* it will be seen that this department of the Government 
is worthy of more than the brief notice given in this article. 








Modern Conceptions of Electricity. 
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By Dr. Louis Duncan, 


[A paper read before the Franklin Institute, and reprinted from the 
revised report of the same in the Journal of the Institute. } 

I will try to tell you to-night what I think some other people believe 
with respect to electricity, or at least I will give so much of their belief 
as I hold to be sound. But we iaust begin at some little distance from 
the main title of my paper, for we will find, I think, that to understand 
the nature of electrical action we must first understand the general type 
of the various actions which go on around us. 

For the industrial life of mankind is made up of two things, the trans- 


~ * Vessels under 100 tons and yachts excluded; also the Jake and river tonnage of the United 
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formation of material and the transformation of energy. All of ouren- 
deavor, all of our labor is only to make more useful to us the things we 
have already on the earth. The supply of material in the world is prac- 
tically constant ; nothing drops off of it as we whirl through space, and 
the only thing added is some stray meteorite, insignificant except in the 
way of a sign or wonder. And it has been known for a great many 
years that mankind cannot destroy or create matter. So we must be 
content to take what has been given us, and with a little earnest jug- 
glery to change a mountain intoa steamboat, to change dirt into a plate- 
glass mirror, and to make sugar out of coal tar. 

But with respect to energy the case is somewhat different. The earth 
is constantly receiving energy, constantly losing it, and the amounts 
very nearly balance. It would be very unfortunate, indeed, if we were 
for one day to fail to receive our accustomed supply of energy from the 
sun, and it would be extremely uncomfortable if all the energy received 
for 24 hours were to be bottled up oa the earth and not allowed to es- 
cape. For the sun supplies the energy that makes life possible here. 
Although the supply is not constant, yet as far as we are con- 
cerned, or any agency we are acquainted with is concerned, the same 
law of limitation holds as holds for matter—we cannot create en- 
ergy—we cannot destroy it. But we spend a great deal of time in 
transforming it. By the stored energy in the coal we drive our engines ; 
all artificial light is energy transformed from coal, or oil or wood to the 
energy of luminous radiations. And all of the energy we utilize wecan 
trace directly or indirectly to the sun. It is the heat of the sun which 
causes the chemical changes which make up the growth of plants, and 
this energy remains in the plant after it has become fossilized and ap- 
pears again as heat when we burn the coal. The energy of our rivers 
and streams comes from the sun, too—for its heat vaporizes the water 
of the ocean and makes the winds which carry it over the land where it 
falls as rain, and flowing to the ocean again, runs our mills and factor- 
ies. The sun is the universal source of energy, and so of life on the 
earth, and this energy comes to us as radiations, heat and light, as we 
call them when they have suffered other transformation, and as I shall 
hope to partly prove that tliese radiations are really electrical, then we 
see that we have been unconsciously very dependent on electricity, al- 
though it is the fashion to speak of it as a matter still in its infancy. 

The solar system is losing its energy. There exists to-day not one 
two-hundredths of the amount which existed when the system was cre- 
ated, and it is a curious question as to where the rest has gone. Perhaps 
it has helped to make up new systems and worlds, perhaps, beyond the 
confines of what we call space, the law of conservation no longer holds 
and the energy is annihilated. 

The electrician is mainly concerned with the transformations of en- 
ergy, and material only affects him asit modifies these transformations. 
The principal virtue of electrical applications lies in the ease with which 
they allow transformations otherwise difficult to bemade. For example, 
I have here some pieces of apparatus which will illustrate this. Motor, 
Geissler tubes, piece of carbon, induction coil and jars. What we want 
to understand is how this transmission takes place. 

For the last half century the great advances in physical science have 
been through the application of the law of the conservation of energy. 
Energy disappears at one place and appears in another form, perhaps in 
another place. The two quantities are equal, or if they are not equal 
the difference must be accounted for by some loss which must be dis- 
covered. The law leads readily to equations, and these have given re- 
sults of great importance. But in the last few years the attempt has 
been made to trace the path of the energy, which, leaving one place, 
appears at another. We try to label a given portion of energy—the en- 
ergy in a given piece of coal, say—and to follow it into the boiler, and 
then to the engine, and then, perhaps to a dynamo, and, finally, aselec- 
tric energy, to this electric lamp. It has suffered a number of changes, 
it has passed through many forms, but, finally, that individual portion 
of energy has reached the lamp, and being changed into radiations, has 
started on a journey causing a shudder of the ether through the uni- 
verse and reaching the confines of space. 

It is by tracing these various actions that we have arrived at our pres- 
ent notions, and we have traced them backward, beginning with the en- 
ergy after it has become radiant. 

Ever since the undulatory theory of light began to be held it became 
evident that there must be some substance pervading all space which 
would transmit the vibrations which constitute light. It is evident that 
if light is vibratory, something must vibrate and as there is no matter 
in the space between the earth and the other heavenly bodies, there 
must be something besides matter filling the space. This hypothetical 
substance was named the ether, and every later discovery has added 
evidence as to its existence, until now we may consider the ether as q 
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proven fact. And in late years the notion of the ether has assumed 
greater and greater importance. Sir Wm. Thomson has advanced the 
theory that matter itself is but ether under various conditions of motion, 


and he, tegether with J. J. Thomson, has in some way proved it. Ifwe| 


can account for matter by modifications of the ether, then ether and 
energy, with the phenomena incident to them, may give us an entire 
mechanical explanation of the universe, and we can believe that, as far 
as this mechanical explanation is concerned, we need but ether and mo- 
And the importance of the ether to us to-night is this, that it 
seems more than probable that all electrical actions of whatever kind 
and however made apparent, are transmitted through the ether and by 
it: and, indeed, the term electricity itself may very well bea misnomer, 
aud electricity positive and negative may only be two phas»s of the 
ether. 

This etheric theory is an attractive one. To unify all the phenomena 
of nature, and to refer them to the same cause has been the dream of 
philosophers for many years. But although the conception is simple 
enough, the details are to us very complex, partly, perhaps, because we 
are ourselves entangled in that very complicated modification of ether 
called matter, and cannot perceive things which in their essence are 
only too simple for us to grasp. 

In order to appreciate the change which has taken place in electrical 
ideas, let us briefly examine the old notions of what constituted the 
charge of a condenser, and of how electrical energy was conveyed by a 
wire. In the first case it was held that when we charged a Leyden jar 
there was a certain definite amount of the fluid electricity upon it, posi- 
tive electricity on one coating, negative upon the other. When the jar 
is discharged the two fluids rush together and neutralize one another 
with some little noise and heat. Thethoughtsof the experimenters were 
concentrated upon the charged bodies. If there were two of them they 
attracted or repelled one another, this was the important fact. It re- 
mained for Faraday to show that the space around a charged body had 
an important part to play in the phenomenon. Substituting sulphur for 
air between the coatings of a condenser he proved that the capacity was 
greatly changed. From that time more and more attention has been paid 
to the space around charged bodies and less to the bodies themselves, 
until we have begun to consider the latter as simply serving to make 
evident to us something which is taking place in the surrounding space. 
But we will talk further of this in the light of some experiments which 
I will try later. 

Our views about an electric current have also been profoundly 
changed, but much more lately; indeed, the new ideas have not spread 
very widely even yet. The old idea was that the fluid electricity flowed 
through a wire very much as water flows through a pipe. But the new 
idea is that the energy does not flow through the wire at all. At every 
point along the wire enough energy passes into it to account for the 
amount of heating done, but the energy is transmitted by the ether out- 
side the wire. If I am running this motor then the energy used in run- 
ning it does not pass through the wire at all, but passes from the dyra. 
mo at the electric lighting station to the motor through the ether. The 
wire acts as the core of a disturbance in the ether making the transfer 
of energy possible, but not itself transferring it. 

But it is in another field of electric transfer that we have learned most 
about the real actions which go on, and a great part of our knowledge is 
due to three men—Faraday, Maxwell and Hertz. Faraday was the son 
of a blacksmith. In his youth, apprenticed to a printer, he read the 
proof of scientific books passing through the press, and finally so im- 
pressed Sir H. Davy that he gave him a position as an assistant at the 
Royal. Institution, where he succeeded his benefactor as Professor of 
Natural Philosophy, and where he carried on those researches which 
made him famous. In his endeavors to unify the different phenomena 
of nature, he was led to look for some connection between magnetism 
and light, and he found that there was such a connection, the plane 
polarization of light being rotated in a magnetic field. 

Maxwell, drawing his inspiration from Faraday, investigated the pro- 
pagation of an electrical wave through space, and found that it followed 
the same laws as do light waves, and the velocity was the same as that 
of an electrical constant, which, on determination, proved to be that of 
light. So he advanced the hypothesis that light is really an electrical 
phenomenon. The proof of the hypothesis, however, rested on the fact 
that velocity of the electric disturbance was that of light, and that cer- 
tain other electric constants bore the relation to optical constants that 
theory indicated. It remained for Hertz, a young German, scarcely 30 
years old, to show by direct experiment that electrical waves are prac- 
tically identical with those of light, and to put the electro-magnectic 
theory on a firm foundation. His method was to produce electrical 
waves of very short period, say yyy5}e509 Of a second, and to directly jn- 
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vestigate the method of their propagation. I have indicated’on a larg 
scale one way of experiment. 

In the first place if we have two tuning-forks of the same pitch and 
sound one of them, the other will sound sympathetically as it'is called 
Air waves are formed by the first fork, and these impinge on the secon: 
causing motions, slight at first, but which are successively added, pro 
vided the forks are in tune, until the second fork sounds audibly. If th« 
two are not in tune, the successive impulses are not added, but neutral 
ize one another. 

Now, is it possible to try a corresponding electrical experiment, and 
do the same thing with electrical waves that we have done with ai: 
waves? «In the first place, when I discharge this Leyden jar, the only 
thing we see is a flash of light. But if the energy of this charged jar is 
really stored up in the ether, then the ether is in a state of strain just as 
a stiff steel spring would be if it were fastened at one end and the other 
pulled aside. When we let go the spring, it will vibrate for a while, 
and in the same way when we let go the electrical strain by discharging 
the jar there will be an electrical vibration, and as the rate of vibration 
of the spring depends on its stiffness and weight, so the rate of electrical 
vibration of the jar depends on its capacity and the self-induction of the 
discharge circuit. That is, if the jar is smaller the time of vibration is 
less, and it is smaller for a short than for a great length of wire. So by 
having a very small capacity and short wire, Hertz has obtained 2 x 10. 
vibrations in a second ; a number comparable with the vibrations of 
light. 

Suppose we have a circuit of wire with a break in it, and suppose I 
set up vibrations in the circuit ; then I have another circuit which also 
has a break in it, and I can increase the capacity and therefore change 
the time constant of either circuit by putting these jars in the circuits. 
Now, if waves are really sent off from the first circuit, and if the twoare in 
tune, then I may get indications in the second. If I put the two circuits 
out of tune, there will be noindication in the second. You see the results. 
This experiment shows us that waves of electric energy are transmitted 
through the space between the circuits, and itis very imperfectly Hertz’s 
method of experiment. With circuits so small that they could be easily 
carried about, he investigated the direction of the waves and their 
length. He found that they were reflected like light waves ; that they 
were refractive and, in fact, that they were practically identical. He 
directly measured the velocity, too, and found it to be, as nearly as he 
could measure, the same as that of light. In fact, the evidence is all but 
conclusive that light is an electro magnectic phenomenon, and we know 
that light is transmitted by the ether, so we have at least one form of 
| electric energy, which is transmitted by the ether. 
| Now let us take up another form of transmission ; namely, along a 
wire. Here we must try to label the energy coming from the dynamo 
and follow it up to this lamp or motor. Poynting and Heavyside first 
| proved mathematically that the energy appearing in the wire in the 
|form of heat rains down on the wire from the space around it and the 
| matter has an important practical bearing. Suppose I have a tube, open 
| at both ends, immersed in a tank of water and suppose the length of the 
tube is great compared with its diameter. I can represent with it the old 
and the new idea of electric currents. If there is a piston in the tube and 
if I push the piston through, the water which represents the current will 
move steadily along the tube ; the velocity of each point in its section is 
the same, it will move as fast near the outside as in the middle. If we 
‘move the piston back and forth rapidly, we will have a current 
alternating in direction, but the distribution of velocity ‘will still be 
uniform. Now, suppose we remove the piston and simply move the 
tube in the water. If we move it slowly and in one direction, the fric- 
| tion of the sides will carry the water along with it, the current being re- 
presented by the rate at which the water passes a fixed point.and the dis- 
| tribution is uniform. But if we move the tube rapidly back and forth 
| through a short distance, the condition of the water in the tube will be 
| different according as it is near the center or near the outside of the tube. 
| If the alterations are rapid and the the amplitude issmall, then the water 
near the center may not move at all. In the first case, we have a cur- 
/rent caused by a force acting along the wire ; in the second, by a force all 
along the wire on the outside. Theeffect is the same for both in the case of 
'a steady motion, corresponding to a stea¢y current and the distribution 
| is uniform across the section, as it is in the case of a steady current through 








|a wire. But in the case of the alternating forces the results are different ; 
a force along the axis giving a uniform distribution, the force acting from 
along the outside giving a greater motion near the surface. Which of 
| these corresponds with our experience in the case of alternating electric 
‘currents? The last does. With an alternating current along a wire if 
the period be very small a very little of the current reaches the center. 


Other experiments show the same thing almost conclusively—namely, 
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that the energy of an electric current is conveyed by the ether around 
the wire. Butif the wire does not convey the current, how does its 
presence affect the ether in its neighborhood ? With our present knowl- 
edge of the properties of the ether it is impossible to say. We may rep- 
resent the state of things, if we wish, as Lodge has done. He imagines 
that the ether is made up of a number of cogwheels meshing into one 
another, and he further imagines that a conductor consists of wheels 
which have no teeth, but whose rims can slip over the cogs with a cer- 
tain amount of friction, and so with a certain production of heat. If 
we had nothing but the cogs we could not make them rotate, for they 
would tend to turn each other in opposite directions and would stick 
fast. But with a number of wheels over which the cogged teeth could 
slide, rotation would be possible and we would have a condition of 
affairs 1 epresenting a current. E 

If the wheels were elastic, then, if we try to turn one of them, there 
being no couductors around, the wheel would turn slightly, and this 
partial turning would be transmitted to the next, and so on; there being 
a definite strain through the whole space due to the stretching of these 
rubber wheels. And Lodge would represent the charging of a Leyden 
jar by this—-the distention of the wheels representing the strain in the 
ether. We must then consider the charge of a Leyden jar as represented 
by a partial rotation transmitted through space with a velocity depend- 
ent on the elasticity of the wheels and their mass. When we discharge 
the jar, the wheels are relieved from their strain and oscillate for a 
while about their position of rest. If we will consider for a moment, 
we will see that if there were such wheels half would revolve with, 
half against, the hands of a watch ; and this difference in the direction 
of rotation of the wheels may be taken as in some way representing the 
difference between positive and negative electricity. 

And this model of the ether would in some way explain magnetism. 
The rotating cogged wheels represent magnetic effects, and if they ro- 
tate they must of necessity be included in a current. So we only have 
to adopt the old theory of Ampere, who supposed magnets were made 
up of a great number of small currents circulating around the molecules 
of the magnet, and our model fits in with the facts of magnetism also. 
But no one—least of all Prof. Lodge—believes that this actually repre- 
sents the mechanism of the ether. It helps us to have some definite no- 
tions, and no one has been more helpful than Prof. Lodge. But what- 
ever the exact nature of the actions, there is not any doubt that some 
- motion of rotation in the ether accompanies electrical and magnetic ac- 
tions, and that electrostatic actions are caused by a strain in the ether. 

We have taken up in an imperfect way three types of electric action, 
or rather four. Electrical waves, electrical strains or static electricity, 
and electric currents, and in the latter we have included magnetic ac- 
tions, especially if we accept Ampere’s hypothesis. There is one thing 
we have not taken up, and that is the passage of an electric current 
through liquids. But this I will not take up. 

So much for the transmission of electric energy ; for its sources we 
can go in many directions. The largest, most important, and cheapest 
source of electrical energy is the sun. The energy which makes up the 
organic life on the earth, the energy which causes the growth of every 
flower and plant and animal, comes to us as electrical energy. Through 
many transformations, after long waiting sometimes, the electrician 
takes it again, transforms it a second time into electrical energy, and 
then distributes it for the uses of mankind. 








Gas Mains and Joints. 
aii 

A writer in the London Journal says it would be a useful effort on 
the part of a young gas engineer desirous of preparing a paper for a 
technical society to review critically the various known methods of main 
pipe jointing and laying, having regard to the multiplicity of conditions 
governing the laying of gas mains. A good deal has at various times 
been published on this subject ; but in many cases main laying papers 
have been written with the object of recommending some particular de- 
vice ; and the critical faculty has not been conspicuously exercised in 
this regard, except in very few instances. Yet by this time a mass of 
practical data has accumulated concerning main laying work in town 
and country, at home and abroad ; main laying in rocky ground, in 
made ground, in wet ground; main laying across rivers and arms of the 
sea ; main laying on bridges, in subways, and through sewers ; perma. 
nent trunk main laying; light temporary main laying ; and half a 
score of other branches of the art and mystery. Nobody has attempted 
to reduce these data to order, and consequently a good: deal of experi- 
ence stands in danger of being lost to the world. Attention has been 
drawn to this subject of late by the deliberations of the Select Commit- 


clauses of the Metropolis Management Act Amendment Bill, the object 
of which was to prescribe for London a minimum depth for gas mains 
and a maximum weight for road rollers, at which these respective serv- 
ants of the public might be legally regarded as mutually innocuous. The 
clause was rejected (as already recorded in the Journal) on account of 
the practical impossibility of settling the conditions of mutual security 
for mains and rollers ; but if it had passed, it might have been cited as 
the first direct statutory recognition of the usual system of main laying 
followed by British gas undertakings. At present, of course, the law is 
indifferent to the way in which sellers of gas choose to deliver their com- 
modity, with the sole reservation that their right to perform this service 
in a customary way will be recognized and upheld by the courts. For 
example, it has been argued in connection with the great steam roller 
lawsuit, that highway authorities have a right to make use of any im- 
proved means of repairing the surface of the thoroughfares over which 
they exercise jurisdiction, which may be indicated as necessary with ref- 
erence to the convenience of the public. That is to say, that an author- 
ity responsible for the repairing of any road carrying heavy traffic are 
under a general responsibility for executing this work in the shortest 
possible time ; and if they could do with a 20-ton roller in a day what 
would occupy two days with a 10-ton roller, their natural duty would be 
to use the former. To this argument it was answered that, in sueh a 
case, every gas and water main in the road would need to be a continu- 
ous steel riveted girder to bear such a load. The rejoinder was, ‘‘ So be 
it.’ Whether gas was distributed through a cast iron jointed pipe or a 
riveted girder was nothing to the highway authorities, who had only 
their own business to attend to. It was the business of the gas under- 
takers to suit their system of distribution to the circumstances, But in 
the case that now governs the law as to such matters, it was held that 
the highway authorities had failed to establish the absolute necessity for 
using a steam roller of a weight to render cast iron gas mains of the us- 
ual pattern impracticable. Accordingly, the latter may be used when 
and wherever it is only a yuestion between them and the fancy of a 
highway authority for a heavy road roller. 

There are circumstances under which the cast iron gas main has to 
give way. In crossing a shallow bridge, or the crown of a sewer sunk 
but slightly under the road surface, the gas main naturally becomes a 
riveted girder. There is no question of the necessity in such cases. A 
peculiar experiment was made in London about 15 years ago, when a 
very shallow canal bridge was required to carry large gas and water 
mains. The bridge itself was constructed of a pair of horizontal box 
girders which also formed the parapets, and these were made to do a tri- 
ple duty, as gas and water mains. In a matter of this kind, complete- 
ness of execution is everything ; and unfortunately something went 
amiss with the connections of the gas main and the girder. There was 
an explosion ; whereupon everybody exclaimed against the folly of the 
arrangement. If it had all gone right, the designers would have been 
as loudly applauded for their ingenuity. Everybody can see how silly 
it is to trust to a chain that happens to break. 

In illustration of the observation that circumstances alter cases with 
gas mains as with other things, the incident that recently occurred in 
New York, and was recorded in the Journal a fortnight ago, may be 
cited. The complication of conduits, pipes and wires under the surface 
of Broadway, New York, has often been noted in local technical jour- 
nals, which have never ceased to prophesy evil as the consequence of the 
blameworthy laxity of the city authorities in permitting the use of the 
subsoil to any company who know the right kind of arguments to em- 
ploy in asking for permission to lay mains, etc., underground. In this 
case, the New York Steam Heating Company opened the street in order 
to get at their main, which ran under the gas mains. The trench was 
timbered, and somehow a leak started in an exposed joint of a gas main, 
which ignited at a lantern dropped by a workman. The gas flame in- 
creased as the lead was melted out of the joint, setting fire to the timber- 
ing of the trench. Owing to the competitive system of gas supply fav- 
ored in the States, and peculiarly exemplified in New York, at least 12 
gas mains crossed this blazing trench, and every one, as fast as the lead 
ran out of the joints, contributed to the impromptu volcano that was 
formed in the middle of the road. The scene was a striking one, al- 
though probably the gas companies who contributed to the effect en- 
joyed the spectacle but poorly. It is reported that hardly any of the 
mains were provided with valves that could be used to shut off the sup- 
ply without plunging whole districts in darkness ; and so there was 
nothing for it but plugging the mains with bags. This work took 10 
hours to complete, which does not say much for anybody concerned. 
When the gas was shut off, the flames were easily smothered ; but not 
before all the electric light conduits and cables on one side of the street 





tee of the House of Commons upon the main laying and steam rolier ; were destroyed. 
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A tale like this points its own moral. What the character of the dis- 
tricting work can have been like, that rendered it impossible to shut off 
a blazing main for 10 hours, we must leave to our professional readers to 
decide. It is another example of the slipshod engineering that too often 
passes muster in the United States, where the criterion appears to be not 
what is best, but what is good enough to serve the immediate purpose 
while everything goes right. As to the policy that allowed 12 gas mains 
to be exposed in one trench cut by the proprietors of something beneath, 
the blame for this must rest with the town authorities. If they have not 
ere now forgotten all about the incident, they must recognize that every 
superfluous gas main in a public thoroughfare is a public danger. One 
reflection may be permitted upon an occurrence of such gravity : How 
would it have been if the mains had been laid with turned and bored 
joints? The advocates of this description of joints have used many ar- 
guments in their favor ; but we do not remember that they ever had oc- 
casion to anticipate such a proof as this New York case—that it may 
sometimes be advantageous to have a joint that cannot be melted out. 
This is, indeed, a novel consideration for application to gas mains other 
than those pipes in connection with carbonizing plant, which must be 
jointed with something that can stand heat. It offers an additional ob- 
jection to india-rubber joints, which have never stood for long in gas 
mains. It also lends an additional advantage to asbestos packings. 

There is plenty of material for the student of main laying in the de- 
vices that have been adopted for saving weight in carriage and labor in 
jointing for foreign jobs. Although the ‘‘ Chameroy” piping, so largely 
used on the Continent, has never been introduced into the United King- 
dom, where engineers lay mains as though they were intended to last 
forever, plenty of light piping is made here every year for distant gas 
works. It would take almost a volume to catalogue and describe the 
varieties of welded and riveted iron and steel gas mains, with their in- 
finite methods of jointing, that have been made and laid in different 
parts of the world by English gas engineers during the last 15 vears. It 
is not longer than that to the age when to the English engineers there 
was Only one kind of gas main—cast iron ; and only two kinds of joints 
—lead and turned and bored. Lead enters into a good many of the 
modern joints specially devised for the light mains now so commonly 
used for foreign works ; being employed with flange joints, or in modi- 
fied forms of spigot and socket joints, to overcome the difficulty of ac- 
curately fitting iron toiron. It is not with reference to the very remote 
possibility of a joint taking fire, as in the New York case, that we ask 
the question whether lead is really a satisfactory substance for making 
tight joints in iron or steel mains. We do not here refer to the old- 
fashioned lead and yarn socket joints, in which it is the yarn that does 
most of the work ; but to the new-fashioned wrought-metal mains in 
which lead is employed to stop possible leaks through bad fitting. Some- 
times the lead is used in the flange, and sometimes in fitting the flange 
or socket joint piece to the barrel of the pipe. Now, it is notorious that 
when iron is thus placed in connection with lead, and kept damp, gal- 
vanic action takes place at the expense of the iron. There is nobody to 
tighten up the bolts or caulk the joints in many such cases as the iron 
wastes away; and it is therefore only a question of time when the lead 
packing becomes loose enough to fall out. 

The foregoing is only cited as an illustration of the criticism that 
might be usefully brought to bear on modern mains and their jointings. 
It is not possible to lay down a hard and-fast rule for practice that must 
be modified to suit a multiplicity of conditions. All that we contend for 
is that all sorts of pipes, with every variety of jointings, are being em- 
ployed nowadays without coming under sufficient notice and discussion. 
Every engineer who lays a pipe line under any but the most humdrum 
conditions has a make of pipe and a pattern of joint of his own, which 
may or may not stand the test of time like the cast iron main and lead 
or turned and bored joints have done. Those who know most about the 
complexity of the conditions under which a line of gas mains may have 
to keep itself tight, however, are the most diffident of trying new meth- 
ods. At the same time they are by no means disposed to think the old 
systems perfect, or to refuse attention to any plan that appears to have 
reason and knowledge behind it. 








Hearne’s Improvement in Purifying Boxes. 
——— 
On July 29th U. S. Letters Patent (433,126) were granted to Mr. John 
Hearne, of New York, for ‘‘a new and useful improvement in gas puri- 
fiers.” In his specification the inventor says : 


In the drawings Fig. 1 is a vertical central section through 
two compartments of a box and the outlet pipe common there 
to. Fig. 2 is a top plan view of the same, the cover of the box being re- 


moved, and the tray holder being removed from one of the compa: 
ments, 

A designates the body portion of the box, shown as of oblong forn 
It may be of any desired depth, and has an open top. 

B designates the cover for the box. The edges b of this cover, when 
the cover is in position upon the body, rest in a water lute or sea), 
formed in a trough or gutter b’, extending about the box near the top 
of the latter, the trough b’ has a closed bottom formed by « flange /’, 
extending horizontally from and about the body A. One of its side 
walls is formed by the body A and the other by side pieces b*, which ex- 
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tend upwardly from the flange b’ and somewhat above the top of the 
body A. 

The construction thus far described is not new. 

C designates & trough or gutter which divides the upper part of the 
body A into two approximately square portions or compartments aa’. 
The ends of this trough open into the trough b’. Water in the troughs 
b’ C will therefore be in communication and at the same level in both. 
Gas enters at the ports c in the bottoms of the portions a a’, and, in the 
example of my improvement shown, finds exit through a pipe c’, ex- 
tending upwardly from the bottom of the gasholder intermediate be- 
tween the portions a a’ to a point above the water level in the trough C. 
The outlet pipe c’, as it extends upwardly, gradua’ly changes from a 
circular to an elongated form in cross-section, thereby economizing 
space between the portions a a’ and affording ample space for receiving 
the gas which passes up through the trays. 

D D’ designate tray holders, in which trays or grids D*,which may be 
of ordinary construction, are supported upon internal ribs or flanges d, 
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extending horizontally about the interior of the holders. Chemical ma- 
terial adapted to purify the gas is placed upon the trays or grids. The 
tray holders D D’ are of approximately the same shape as the portions 
aa’, and extend with a loose fit into them, and, when in position, nearly 
to the bottom of the box A. They have open tops and bottoms. Near 
their tops the said tray holders are provided with horizontally extending 
flanges d’ upon all sides. From the outer edges of the flanges d’, 
flanges d* extend downwardly upon all sides. When the holders are in 
position the sides of the portions a a’ extend into the space formed be 
tween the flanges d’ and the sides of the holders, and the flanges d’ of 
the holders extend downwardly into the water lutes or seals formed in 
the troughs or gutters b’ C. Between the flanges d’ and the side pieces 
b’ is sufficient space to receive the sides of the cover B when the la‘ter is 
placed in position. Gas entering through the ports ¢ will pass upward) ) 
about and over the chemical material placed upon the trays in the hold 
ers D D’, and will, after being thus purified, pass outwardly through the 





pipe c’. 
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When the chemical material upon the trays or grids D® becomes ex- 
hausted and needs revivifying or renewing, or when from any other 
cause it is desired to remove the chemical material from the portions a 
a’, I lift out the tray holders D D’, and with them the trays D’ and the 
chemical material. This is conveniently effected by means of any suit- 
able tackle-engaging rings g with which the tray holders are provided. 
This may be effected very quickly and avoids all shoveling of the chem- 
ical material from the trays or compartments, as is now the common 
practice. The tray holders having been lifted out, other tray holders, 
which, in the intervals of charging, have been refilled with fresh ma- 
terial, may be as quickly lifted into position. The operation of the puri- 
fier may in this way be made practically continuous, being interrupted 
only for a sufficient time to lift out one set of tray holders and trays and 
insert a fresh set. The tray holders which have been lifted out may be 
conveyed away in any suitable manner and the material dumped from 
the trays where desired. The trays may then be refilled ready fora 
fresh charge. 

Although I have shown and described two tray holders, I may, of 
course, use any desired number. 

It will be seen that by my improvement very much time and labor are 
saved, the great danger of asphyxiation which laborers experience who 
enter purifiers as ordinarily constructed is wholly avoided, a simple and 
effective seal is provided which prevents the escape of gas around the 
tray holders, a free outlet afforded, and, because of the communication 
between the water lute which seals the tray holders and the water lute 
which seals the cover of the box, should any escape take place around 
the tray holders it could easily be detected from the outside. 

What I claim as my invention is— ; 

1. In a gas purifier, the combination, with the body portion of a box 
surrounded near its top with a water seal, of a cover adapted to extend 
into said water seal, and a removable tray holder supported in said box 
beneath the cover, and provided with a flange also extending into said 
water seal. 

2. The combination with a box and purifying compartment within 
the box, of a water lute located between two purifying compartments, 
and a gas outlet pipe extending from the bottom of the gasholder up 
within the water lute, and having its upper end transversely elongated. 








Shall Gas Undertakings Supply Electricty? Yes. 
a 
By Mr. ARTHUR F. Guy. 

{An abstract of a paper contributed by the author to the British Gas In- 
siitute. Owing to lack of time the paper was notread at the meet- 
ing, but it will appear in due time in the next volume of the ‘‘ Trans- 
actions ” of the Institute. | 


The general feeling prevalent among gas managers is that the eleciric 
light cannot affect gas, and in proof of this they point out the fact that 
since the electric light has been introduced the consumption of gas has 
increased. This statement is perfectly true, because artificial illumina- 
tion is ever on the increase, whether it be by gas, candles, or electricity. 
Another argument put forward by them is that the electric light is in its 
infancy. Now this argument must be combated, because the term in- 
fancy is applied not only to usage but to the science of electrical engin- 
eering. The first point, namely, the ‘infancy of usage,” is, perhaps, 
correct; but the second is not. We will consider the former first. 
There are some people who fondly dream that in this miraculous age of 
invention and discovery some means will come to light whereby any 
amount of electricity can be collected for next to nothing—in fact, a gift 
from Dame Nature, such as from some yet undiscovered chemical com 
pound, or some peculiar ‘condition of matter—and consequently that all 
our present costly and elaborate apparatus for generating electricity will 
become obsolete. No greater philosopher's stone was ever imagined. 

With respect to the electric light being in its infancy as regards use, it 
is this fact that has shaped the title of the paper, for now is the time for 
the gas undertakings to act ; it will soon be too late, and even now they 
have lost many a rich prize in the electric lighting line. Companies 
have been formed all over England to supply electricity, and the pick of 
the provisional orders have been relegated to either local authorities or 
private electric companies. This point joins issue with the supreme 
question, ‘‘ Shall gas undertakings supply electricity ? Yes ;” and the 
reasons that justify this answer will now be given. 

Consider the present state of affairs : there is a demand for the electric 
light ; this demand is limited, but in time tocome—and no one can say 
how soon that may be—this demand will be enormous. There are num- 
erous reasons why it would be both politic and advantageous for gas 
undertakings to supply electricity. » 





The managing body of a gas works consistsof men of great organizing 
and administrative experience. The gas works from long establishment 
have obtained a certain prestige and influence in the district they supply. 
A manager knows his customers, and has acquired an insight into the 
weak and strong points of his district. The connection and vested in- 
terests pertaining tothe gassuppliers are often numerous and deep-rooted. 
A gas undertaking has also the great advantage of easily raising capital, 
at a comparatively low rate of interest ; whereas new electric companies 
require financing, and the financing invariably leaves its mark upon 
them in the shape of a diminished dividend and an abnormally large 
capital. Many gas companies have large surplus moneys if hand which 
could be invested in running the electric light at a profit to their share- 
holders. In the laying of electric mains they know exactly the position 
of their gas pipes, and so there would be none of that friction and petty 
annoyance that often arise when the electric light company comes on 
the scene. With regard to the erection of plant, where possible the 
electric light station should be located in or about the gas works. In 
some cases, no doubt, there might be a spare corner or outbuilding 
which might be made to accommodate the requisite machinery. At all 
events, the expenses incurred need not be so great as where a new site 
has to be acquired and a new building is specially erected and positioned 
by an electric light company. A large staff of men are employed at 
some gas works, some of whom are mechanics, and the assistance which 
these could render, both in erecting plant and maintaining same, would 
be of no small value. In the case of an electric light company, such 
men would have to be specially engaged, and paid at fixed salaries, 
whether busy or slack. Besides this, most of the office routine might be 
done by the existing clerical staff of the gas company. This, again, in 
the case of an electric light company, would mean specially engaged and 
paid clerks. An electric light company would require a board of direct- 
ors, general manager, secretary, etc., all of which means a heavy draw 
upon the dividends, and this matter alone is sufficiently important to 
turn what might prove a good dividend into a bad one, or even none at 
all. In the matter of running expenses, there are numerous ways and 
means whereby a gas manager has the power of curtailing them. ‘For 
example, the hot coke from the retorts can be utilized in starting the 
boilers, and some of the bye-products might be used as fuel. 

Through being a large consumer of coal for making gas, steam coal 
ought to be obtained at much cheaper rates. The same refers to the pur- 
chasing of other material. The manager knows the best market for cer- 
tain goods, and through long connection therewith ought to obtain ad- 
vantageous bargains. The opponents of this paper will probably contend 
that if a gas works offer all these advantages it proves that it is badly 
managed, since, if well managed, there should be the strictest economy 
in everything, and not a man employed except his time be occupied 
fully, and not a spare inch of ground inthe works but that it has its use. 
This would be true if the management were perfect, but that point is 
never reached. No claim has been made that these advantages exist to 
a large extent, for that would certainly imply waste in the management; 
but that some advantage must be gained from each of these points under 
consideration cannot be denied. 

It is the numerous small savings that in the total make up a respecta- 
blesum ; however trifling each may appear by itself, when they are all 
added up at the end of a year it is just possible that they may come toa 
sum that will turn the balance to the right side of the ledger. It was 
stated that owners of gas property have great facility of raising capital. 
Now, with regard to this point, and also the opening up of streets forthe 
purpese of laying electric mains, it is requisite that they obtain the nec- 
cessary powers first from Parliament and the Board of Trade, and in 
furtherance of this they occupy exactly the same position as any private 
individual or other company (for the second object they must first ob- 
tain consent from the local authorities.) The same holds true where the 
owners of gas works are the local authorities. 








Transportation of Crude Petroleum in the United States. 
sini 
[Abstracted from a paper, read before the British Association for the 
Advancement of Science, by Mr. John H. Harris, of New York. | 
The author explained that the only method of getting oil to market 


in the early days was by putting it into oaken barrels at the wells, each” 


barrel of a capacity of 40 to 45 gallons. One or more of these barrels 
only could be drawn by teams (on account of the nature of the roads) 
from the wells in the wilderness to Oil Creek, where they were emptied 
into bulk barges, holding about 2,000 barrels. As Oil Creek was not 
navigable these barges were floated down the creek on what were termed 
‘‘Pond Freshets.” At different points in Oil Creek dams were erected, 
which set back the water, and ponds were formed. When a sufficiency 
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of water had accumulated a wing in the dam was opened, and these 
barges were floated on the flood to the next dam, and the operation re- 
peated until they reached the mouth of Oil Creek at its junction with 
the Allegheny River, froni which point there was good flat boat navi- 
gation to Pittsburg, the head waters of steamboat navigation in the Ohio 
and Mississippi valleys. This method of transportation was accompan- 
ied by great expense, incident to the loss of many of the boats with their 
contents in these drives, as well as the great labor and cost attending 
the building of the dams. The boats sold for what they would bring on 
their arrival at Pittsburgh. So late as 1862 the cost of sending one bar- 
rel of oil to New York was about $7.50, and the cost of transporting one 
barrel from Oil City at the mouth of Oil Creek to Pittsburg, about $2.30; 
the cost of transportation being so higu as to break the market, oil at 
the time being sold at the wells at 50 cents per barrel. 

In the latter part of 1862 a branch of the Atlantic and Great Western 
Railway was projected into the oil regions. Later, a line of railway was 
built up Oil Creek to Corry, a station on the Atlantic and Great West- 
ern, making continuous and direct railway connection to New York 
and the West. Still later, the Allegheny Valley Railway was opened 
up from Oil City, at the mouth of Oil Creek, to Pittsburgh, Pa., thus per- 
fecting the railway system from the oil regions to the large cities. A 
number of narrow gauge railways were also built as feeders to the main 
lines. The lowest cost of moving oil by rail from the regions to the 
seaboard on the completion of these railways was about $1.04. Cylin- 
drical tanks, 26 feet by 66 inches, made of light boiler plate, and mount- 
elon eight-wheeled platform cars, and holding about 2,000 gallons, 
were used for its transportation. Bulk was broken several times, and 
the losses from leakage and evaporation were serious. In March, 1862, 
a bill was introduced in the Pennsylvania State Legislature at Harris- 
burg for a franchise to carry oil in pipes from Oil Creek to Kittanning, 
Pa., with the privilege of extending the line toPhiladelphia. Nothing, 
however, came of this bill. Later on, in 1864, a scheme was outlined 
for laying a pipe line down the Allegheny River to Pittsburgh for the 
transportation of oil. A large proportion of the people in the oil coun- 
try, teamsters, oil producers and railway corporations opposed this as a 
blow to their prosperity, and, like the former scheme, it came to 
nothing. 

In 1865, the first pipe line was built from Pithole, Pa., toward Oil 
Creek, and oil was pumped through it, the distance being 3,200 feet. 
Three pumps were used, and 81 barrels of oil per day forced through 
from Pithole to Miller Farm, a station on Oil Creek. This pipe was ma- 
liciously cut from time to time by teamsters, whose monopoly promised 
to be destroyed by this new method of transportation, and it was kept 
from utter destruction by constant patrol of armed guards. 

Later on in the same year a pipe line was laid from Pithole Creek to 
the Island Well, a distance of 7 miles. In November, 1865, still anoth- 
er pipe line was laid from Pithole to Titusville, which latter point was 
then the center of the oil producing districts, and also a great refining 
point. The cost of transportation so late as December 1, 1865, from Pit- 
hole to New York, was $5.75 per barrel. 

Gradually the collection of oil was made by means of pipe lines run- 
ning from the different wells to central stations, and thence to loading 
racks at the railway stations. Much opposition was encountered from 
teamsters, but finally overcome, and in 1876 there were no less than 8 or 
9 different pipe line companies in the oil regions, whose lines radiated 
from the loading racks and storage tanks at the railway stations to the 
different wells in the interior. The business of these companies was 
collecting, storing and insuring oil at a stated price. They also issued 
storage certificates which were negotiable and used in commercial trans- 
actions as collateral. In 1875 a 4-inch pipe line was laid from the lower 
oil country to Pittsburgh, Pa., a distance of about 60 miles. This, the 
pioneer trunk line, as in the case of the early local lines, at first had to 
be guarded by armed men to protect it from disturbance from those 
whose interests it antagonized. 

In the latter part of 1875, the great oil field of McKean county, Pa., 
known as the Bradford Oil Field, was opened up, and its production has 
steadily increased, until at the present time probably three-fourths of the 
oil production of America is in and near the Bradford field. 

The total pipe deliveries from 1876 to 1884 were : 

In 1876 9,068,376 tarrels. 
13,012,713“ 
15,011,425 
20,085,716 
24,788,950 
29,674,458 
31,789,190 
24,385,666 








Up to 1876 the refining of petroleum was carried on very largely in 
the oil country adjacent to the wells, and along the line of Oil Creek. 

Meanwhile large refineries had been built at Cleveland, O., at Pitts- 
burgh, Pa., at Buffalo, N. Y., and on the seaboard at Boston, New 
York, Philadelphia and Baltimore. The increase in the price of -the 
products of petroleum, naphtha, paraffine and the residuum, for which 
there was nu market obtainable in the oil regions, led to the greater de- 
velopment of refining at the lake ports and on the seaboard, where these 
products could be disposed of at a profit. This led to greater shipments 
of crude petroleum to these points, and as the business developed, the 
matter of transportation assumed such formidable proportions as to en 
gage the attention of the refiners, who, under the lead of the Standard 
Oil Company, of Cleveland, O., associated with the principal local pipe 
lines, known as the United Pipe Company, and the American Transfer 
Company, surveyed and laid down pipe lines from the regions to Cleve- 
land, Buffalo, New York, Philadelphia and Baltimore. They also pur 
chased the pipe line, already in operation, to Pittsburgh, Pa. 

The pipe lines of America, with but a single exception, are all amal- 
gamated in one company, known as the National Transit Company. 
The length of the New York line is about 300 miles. There are two lap- 
welded wrought iron tubes, 6 inches in diameter the entire distance, 
while a portion of the way a third 6 inch pipe is laid. The number of 
pumping stations is 11, they are about 28 miles apart, and are equipped 
with duplicate compound condensing pressure pumping engines, and 
the greatest elevation between stations above tide-water is 2,490 feet. 
The Philadelphia line is 280 miles in length ; diameter of pipe, 6 inches ; 
number of stations, six. The Baltimore line covers 70 miles of direct 
pumping through a 5-inch pipe. The Cleveland line is 100 miles long ; 
diameter of pipe, 5 inches, with four pump stations. The Buffalo line, 
70 miles long; diameter of pipe, 4 inches, and has two stations. The 
length of the Pittsburg line is 60 miles; diameter of pipe, 4 inches, with 
two pump stations. The entire length of these lines, including the du- 
plicate pipes, is upward of 1,300 miles, while the length of the connect- 
ing lines of 2 inch diameter in the oil reigion is estimated to be from 
8,000 to 10,000 miles. 

In projecting these lines the experience of pumping oil through the 
short collecting lines of the oil country was of course available, but be- 
yond that everything was simply conjecture. There were theoretical 
tables showing the resistance to be overcome in liquids passing through 
tubes for short distances, which, with a multiplier, would presumably 
give the friction for longer distances ; yet there were no tables based on 
practical results, and certainly it was entirely experimental to attempt to 
force oil through hundreds of miles of pipes, overa very broken country, 
crossing two ranges of mountains, with rivers and creeks innumerable. 
The engineering difficulties were novel, yet were uniformly and success- 
fully met and overcome. Forcing oil through the smaller pipes and 
shorter distances of the oil country had been hitherto accomplished by 
means of single cylinder pumps, sometimes called donkey pumps. The 
limit of their usefulness had been found in the extension of the various 
local lines, by the bursting of the pipes, the stripping of threads at pipe 
joints, and the frequent breaking down of the pumps, incident to the 
constant shock and jar upon pumps, pipes and connections, at the 
change of stroke, under the heavy pressure due to enormous frictional 
resistance, as well as exceptional head, due to elevation. 

Pumps were frequently put in on these local lines (most of which 
were 2 inches in diameter and 15 miles in length), where the frictional 
resistance was equivalent to a pressure of 1,500 to 2,000 pounds per square 
inch. 

The steam cylinders on these pumps were in some cases of a diameter 
of 30 inches, moving a ram of only 4 or 5 inches, and the concussion at 
each change of stroke under these pressures resembled the report of a 
rifled gun. Of course these conditions were preposterous, and in fact 
prohibitory, no pipes or material being found equal to the excessive and 
intermittent strain. . 

After mature consideration, a committee was appointed to wait upon 
the late Mr. Henry R. Worthington, of New York City, who in his life- 
time was undoubtedly at the head of hydraulic engineers in America, 
and asked him to consider the conditions of the service and give his 
opinion as to the type of pumping engine best adapted to meet these se- 
vere conditions. The result was that an engine was designed and con- 
structed by Mr. Worthington, sent to the oil country located near Brad- 
ford, set up, and connected to a section of pipe line of 4 inches diame- 
ter, 16 miles in length, reaching from Bradford to Carrollton, an oil 
station on the Erie Railway, which line had been laid for some time, 
but was in a constant state of rupture from the causes hereinbefore 
mentioned. 

The result of the working of this machine was to revolutionize the en- 
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tire transportation of petroleum. It exceeded even the maker's antici- 
pations. The action of this pumping engine under these severe condi- 
tions was as quiet and as free from harshness of motion as could be 
desired. The movement of the column of oil through the pipe was uni- 
form and constant, and whereas under the old system of single cylinder 
pump the column of oil came to a stop at the end of each stroke, with a 
variation of pressure on the gauge of several hundred pounds, with the 
Worthington type there was no stoppage, but a constant flow from the 
starting to the stopping of the engine, and an almost uniform pressure 
on the gauge. 

From 1878 to 1881-82 the building of the trunk lines to the seaboard 
was continuous, and refining of oil in the oil regions proper either re- 
mained stationary, or, as the different refineries were destroyed by fire 
(a fate which overtakes them all sooner or later), refining was discon- 
tinued, while on the seaboard and lakes large and extensive refineries 
were erected. 

The Worthington type of pumping engine is used exclusively on the 
pipe lines of the National Transit Company. The engines vary in size 
according to the condition of service under which they are placed. On 
the New York and Pennsylvania lines, the most refined types of com- 
pound condensing engines are in use. On the Buffalo, Cleveland and 
Pittsburgh lines, compound non condensing engines are employed, 
while for the local lines a plain high-pressure pump is adopted. The 
average amount pumped per day through the New York lines is about 
28,000 barrels, and the average head due to friction and elevation is 
about 900 pounds, sometimes rising to 1,200 and 1,500 pounds, depend- 
ing, of course, on the piston speed of the pump. 

At the different pumping stations are located 0 1e or more receiving 
tanks made of light boiler plate, dimensions 90 feet diameter by 30 feet 
high, and the oil is pumped from tanks at one station to tanks at the 
next, though there have been cases where loops have been laid around 
stations, and oil has been forced a distance of 110 miles with one pump- 
ing engine. Duplicate pumping engines are located in each station, so 
that there may be no cessation in pumping, one engine being in: con- 
stant service. 

The engines on the main 6-inch lines are from 600 to 800-horse power, 
while those on the 4-inch and 5-inch lines are from 150 to 200-horse 
power, and the local lines from 25 to 30 horse power. The pipe is made 
especially for the service, is lap-welded wrought iron of selected material, 
tested critically before leaving the mills, and is known to the trade as 
oil-line pipe. The lengths of 18 feet are fitted at each end with coarse and 
sharp-cut taper threads nine to the inch, and with long sleeve couplings 
also screwed taper. The taper is usually } inch to the foot for 4-inch pipe. 

The usual way of threading iron pipe is to cut the threads straight or 
parallel ; as a consequence only three or four threads come in contact 
with the thread of the socket, or help in any way to assist in making the 
joint. 

With a taper socket, the contact is perfect throughout the whole 
length of the thread on the pipe, thus making a tight joint. 

The lines are usually laid 2 or 3 feet below the surface of the ground, 
and from time to time bends are made in the pipe to allow for expan- 
sion and contraction, thus dispensing with expansion joints. 

Numberless creeks and rivers are crossed by the different lines, some on 
trestle bridges, others by laying the pipe at the bottom of the river, with 
a bend up stream. In crossing the Hudson and East rivers at New York 
city, quite an engineering feat was performed, as both rivers are very 
deep at this point, and the tide very rapid. 

The lines have become obstructed from time to time by the precipita- 
tion of paraffine, which, adhering to the pipe, reduced its area, and con- 
sequently the delivery of oil materially. A novel device is used for re- 
moving the paraffine or other obstruction. Itis known to the employees 
as a ‘‘ Go Devil,” as it travels through the pipe at the same speed as the 
oil, being propelled by the pressure transmitted from the pumps, and as 
its position can only be located by its noise in motion, it has to be fol- 
lowed by relays of men, for should it stop unnoticed, the pipe would 
have to be cut to locate it. 

The reduction in cost of transportation of oil by pipe is not known ab- 
solutely, as the system is in the hands of a close corporation, whose fin- 
ancial statements are not public property, but, having the particulars as 
to engines employed, miles of pipe, and conditions of service, it is easy 
to see that a vast reduction in the cost of transportation of oil has been 
effected. Certainly among other benefits that arise from this change of 


methods of transportation, one great danger to the traveling public has 
been avoided—i. e., the constant liability of railway trains and barges 
containing crude petroleum being destroyed by fire in transit, thereb 
endangering the lives of passengers on passing trains and boats, with 
consequent loss of property, as well as blocking for a time the most im- 
portant trunk lines of railway. ce 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
‘accuclalbaiboa 

THE thick and thin advocates of municipal lighting stations (particu- 
larly if the latter are of the electrical type) have never been noted as 
very close figurers in respect to the cost of the operation of such estab- 
lishments, unless it be that the ‘‘closeness” of their estimates rests on a 
decided predilection to eliminate as many items of expense as it is pos- 
sible to do away with. A rather amusing warfare of words is going on 
now between the supporters of the municipal electric lighting station at 
Marietta, Ohio, and those who defend the contract in force between the 
authorities and the local electric lighting company at Parkersburg, Va. 
As these places are but about 12 miles apart, and on the same highway, 
it is fair to assume that what applies to the one place in the matter of 
the cost of operating electric lighting plants, would apply with equal 
force to the other. In any event the following, from the columns of 
the Parkersburg Journal, will furnish quite some instruction as to the 
true inwardness of the cost to Marietta of the lighting service obtained 
from Marietta’s venture in the field of electric light supply. The Jour- 
nal says: ‘‘The published reports of the cost of running the electric 
lights at Marietta, Ohio, for one year ($1,825), and‘our comments on the 
same, have called out further comments by the Marietta Register, which 
says: ‘But, white the sum of expenses for salaries, repairs, etc., is about 
$1,850, there are two items, at least, not considered—interest on the 
bonds and depreciation on the plant. We believe our plant has been 
carefully handled and not strained. Stili, 10 per cent. per annum on 
such equipments is not too much. It is great for the engine or the ¢y- 
namo, but not enough for the wire. Add these to this cash outlay of 
interest and expenses, and it will run the cost up to about or quite 
$3,600. Parkersburg ruus all night; we run to midnight, and not at 
allin full moon.’ Yes; and investigation discloses the fact that Mr. 
Hancock, the Superintendent, worked the first year without pay, and 
that hereafter he is to get $840 a year. The Marietta plant furnished 
1,650 hours of lighting, an average of 44 hours per dav, as against 4,069, 
an average of 11} hours per day at Parkersburg. Marietta also uses 
city prisoners for handling coal, ete. Taking the Register’s figures of 
$3,600 for last year, and adding the Superintendent’s salary, etc., we 
get the cost for an average year, for 61 lights (not 67 lights, since 6 were 
only recently added), at $4,500. Parkersburg has 58 lights, costing 
$6,264. But this includes $12 a year for each patent mast arm, which 
the city can drop at the end of three years from date of contract, if it so 
desires. But taking the cost at $4,500 for Marietta and $6,264 for Park- 
ersburg, and reducing this to the cost per lamp per hour, we find that 
Marietta is paying 44 cents per lamp per hour against Parkersburg’s 2j 
cents per lamp per hour. If we properly exempt the mast arm rentals, 
Parkersburg is paying 2} cents per lamp per hour. This showing for 
the Parkersburg Company puts quite a different phase on the matter if 
the Marietta Register gives the correct basis to figure on, plus the Sup- 
erintendent’s salary. Officials of the Parkersburg plant think that, on 
a fair estimate for expense, the cost per hour per lamp (61 lamps) at 
Marietta would be 2} cents.” 





THE residents of New Bedford (Mass.) are complaining loudly over 
the increased price demanded for an incandescent electric lighting serv- 
ice since the absorption by the Gas Company of the local Edison Elec- 
tric Light Company. It is said that the increased rate amounts to an 
average of 40 per cent., which, while seemingly high, is in reality only 
barely sufficient to enable the service to be carried on without actual 
loss to the Company. The agitation is but the necessary outcome of 
the rate warfare when the Edison folks were attempting to ‘‘down” the 
Gas Company. 


WE are indebted to a Pawtucket (R. I.) correspondent for the follow- 
ing from a recent issue of the Pawtucket Times: ‘‘If any of the hun- 
dreds who grumbled at the heat could have taken a trip through the 
works of the Pawtucket Gas Company this morning they would have 
quickly decided that in comparison with some portions of the atmos- 
phere in that establishment the air on the streets was simply refreshing. 
About the retorts the men worked, utterly indifferent to what seemed 
to a Times representative a state of torridity beside which even the im- 
aginative infernal regions would be almost ice palaces. Outside the 
scene was one of great activity, for a hundred men were engaged upon 
different sections of what, when completed, will be an immense addition 
to the Company’s plant, besides being of great benefit to every consumer 
of gas in the city. As is well known, the Company has for some time 
been engaged in making preparations for the manufacture of water gas. 
The works are now almost completed, and through the courtesy of Su- 
perintendent S. G. Stiness a representative of the Times inspected the 
plant this morning. Comparatively speaking, but very few people know 
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what water gas is. Practically it is the destructive distillation of super- 
heated steam, which is resolved into hydrogen and carbonic oxide, to 
which is added the rich vapors of oil decomposed by heat, whereupon 
a high candle power illuminating gas is produced. The object of its 
manufacture in Pawtucket is to add increased brilliancy to the gas now 
used, and in order to accomplish that object the Company is expending 
$35,000. When the works are completed, as they soon will be, every gas 
consumer in this city will at once see the benefit in the increased bril- 
liancy of the gas which he uses. The new brick building with the tall 
chimney which travelers on the river boats notice as they pass up 
and down is the room where the water gas is to be generated. Its in- 
side dimensions are 75 by 33 feet, and it is fitted up for two sets of appa- 
ratus, though but one is to be used at first. There is a large boiler room 
containing two 50-horse power engines, and a chimney 50 feet high fur- 
nishes draught. The apparatus for manufacturing the water gas is all at 
hand. There is a generator, carburetor, superheater. washer, scrubber 
and condenser. The system is that of the United Gas Improvement 
Company. In the rear of the new building the scene looks like a small 
quarry. There an army of workmen are engaged. Some are blasting 
rocks, others digging away the small pieces, and still others lifting the 
large pieces out with a derrick. There the Company will have its relief 
holder for the water gas plant. After the rocks are blasted and the place 
all prepared a circular iron covering will conceal it from view, as it does 
the present tank beside which it is being located. As said before, it is 
the introduction of the oil vapors into the water gas that gives it illumi- 
nating power. The elements of oil and steam are united in the machine 
called the carburetor, where they are made into fixed gas. The plant 
when completed will be capable of producing 250,000 cubic feet of water 
gas perdiem. The present capacity of the coal gas plant is 800,000 cu- 
bic feet per diem. The plan of the Company is to use one-quarter water 
gas with the coal gas now produced. The result will be to provide the 
present coal gas with a much higher illuminating power. An idea of 
the increased brilliancy which ordinary gas acquires by the introduction 
of water gas can be ascertained by the statement that gas of 10-candle 
power can be given a 30-candle power by the addition of the water gas. 
In other words, the gas as at present used would receive an added bril- 
liancy of 3 times that possessed at present. The whole plant is of great 
interest, and will be a great addition to what is now a first-class plant in 
every respect. A tour through the works was taken under the guidance 
of Mr. Irying Pratt. In the retort room the men worked about the im- 
mense furnaces without apparently noticing the great heat. As the men 
fed the great openings a helper would step to them and calmly fasten on 
the covers, notwithstanding that the flames rushed out in great volume, 
seemingly directly in his face. All portions of the works are models, 
and Pawtucket may congratulate itself on having one of the finest 
equipped gas works in the country.” 





THE Pawtucket Times’ man, in the foregoing, managed to come out 
of the ordeal fairly well, but we may perhaps be forgiven for calling his 
attention to a possible error in his suggestions as to the future candle 
power of the gas which it is the intention of Mr. Stiness to supply or dis- 
tribute in that city. There can be no doubt about the fact that it is pos 
sible to bring a 10-candle power coal gas up to 30 candles by the admix- 
ture with it of the necessary volume of an excessively rich water gas ; 
hence, that part of his calculation is all very well. However, remem- 
bering that Mr. Stiness has made it the rule to always distribute a good 
article of coal gas—we are quite sure that it will have averaged 18.5 can- 
dies—we are inclined to the belief that that he told the Times’ man the 
new product’s value in candles might be one-third greater than that 
which it was destined to supersede. And it ought to satisfy the Paw- 
tucket people very well, at that. 


THE proprietors of the Bayonne and Greenville (N. J.) Gas Company 
have placed two large gas lamps, fitted with the Gordon type of street 
burner, in front of the local City Hall. The lamps are attracting much 
attention, and it is not at all improbable that the authorities will decide 
to introduce the Gordon lamp as a means of illuminating some of the 
most prominent street intersections. We believe the Gordon lamp has 
a great future in store for it as a public lighting agent. 





Mr. G. A. WHITNEY, well known from his connection with the 
Woodbury (N. J.) Company, died at Cape May, on the 29th ult. 





THE Directors of the Oakland (Cal.) Gas Company have issued a call 
for a special meeting of the shareholders to be held on September 22d, 
for the purpose of determining whether a bond issue of $1,000,000shall be 
made. As it is likely that the stockholders will indorse the proposal, 





there can be no harm now in saying that $350,000 of the new issue will 
be devoted to the retirement of the present bonded debt, that $150,000 be 
expended in plant betterments, and that the balance will be held in the 
treasury. The Company has been obliged to make arrangements of this 
nature on account of the greatly increased demands on its resources for 
more light. The Alameda, Fruitvale and Berkeley districts are grow- 
ing rapidly. The electric lighting portion of the Company’s business 
will also share in the betterment plans. 





GENERAL HICKENLOOPER’s Company is again to be the subject of 
‘* investigation,” at least such would seem to be the case from the fol- 
lowing information that comes to us by way of Cincinnati, under date 
of July 29th: ‘‘Messrs. Kerper and Allison were absent from the meet- 
ing of the Board of Public Improvements yesterday morning, and the 
following significant resolution was introduced by President Reemelin, 
and passed by the Board: ‘Resolved, That this Board, on Tuesday, 
August 5th, will take up the question as to the best mode and manner 
to investigate the supply and quality of gas being furnished the city by 
the Cincinnati Gas Light and Coke Company under its contract as to 
whether it is living up to its contract.’ For some time there has been 
an undercurrent of feeling growing in the breasts of certain members of 
the Board regarding the Gas Company, which is an undoubted power 
in that city. This feeling has developed into a desire to know whether 
the relations existing between the Company and the municipality are 
not unduly favorable to the former. hence the proposed investigation.” 





WE are more than pleased to find that certain members of Cincinna- 
ti’s local government have at last reached that stage of intelligence 
where they acknowledge that the local Gas Company has become an un- 
doubted power in their city. Every gas man in the United States has 
for some years known that the Cincinnati Gas Light and Coke Company 
was ‘‘a power for good,” both in its influence at home and its example 
abroad. The General, no doubt, by this time has said to the B. P. I., 
‘*Gentlemen, bring on your investigators !” 





Messrs. Jas. A. BRADLEY, John E. Ridall, E. L. Maxwell, E. F. 
Houston and William Barker have incorporated the Bradley-Barker 
Manufacturing Company, of Pittsburgh, Pa. They propose to manu- 
facture and deal in gas regulators and gas works supplies, 





THE Mayor of St. Louis, in his annual message, claims that St. Louis 
is the best lighted city in the country. Under the electric lighting con- 
tracts now in force we are told that the following lamps have been put 
in service : Ares, for streets and avenues, 1,552 ; incandescent lights, 
for alleys, 1,462 ; ares, for public buildings, 30; incandescent lights, for 
public buildings, 3,442. 





It is reported that the Annapolis (Md.) Gas Light Company has been 
sold to Baltimore capitalists, the negotiations having been conducted by 
Messrs. John 8. Gittings & Co., of that city. 

AN English correspondent, in commenting on the recent advances 
that have been made in the prices of gas coals on the other side of the 
water, writes: ‘‘ There is a strong feeling abroad that the tenders sent in 
to the leading gas companies, for their supply of fuel for the ensuing 
year, are much higher than are warranted by the state of trade, includ- 
ing the wages paid to colliery employees. It is gencrally believed still 
that the gas companies make increased profits by advancing their prices 
to consumers, whenever coal is supplied to them at a higher rate than 
previously, but this is really the reverse of truth. It has been estimated 
that with a yearly output of coal in the whole country at 170,000,000 
tons, and taking the 35 per cent. on wages into account, there would be 
an extra payment on the latter account of £225,000 weekly, or 11} mil- 
lions sterling per year. This is certainly a very large sum to be paid 
above the rate of wages which prevailed in 1888. Assuming, then, that 
the gas companies took one-ninth of all the coal raised in the Kingdom, 
their proportion of the 35 per cent. increased wages should not be more 
than £1,250,000. But if the general advances in tlie price of coal to gas 
companies are taken as low as 1s. 6d. per ton in 1889, and the same in 
1890, or a total of 3s. per ton (which is very far below the actual 
charges), then the gas companies will be paying, in connection with the 
advances in wages, not less than £2,550,000 out of a total of £11,250,000. 
This, to say the least, is out of all proportion to what it ought to be ; 
but the probabilities are that the gas companies are now paying in the 
aggregate considerably more than £3,000,000 annually in consequence 
of the advance in the price of coal. It would seem, indeed, that the 
price of gas and household coal has been put up at the rate of some- 
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thing like £27,000,000 per annum, so that coal owners are reaping more 
than 100 per cent. of the increase themselves.” 


Mr. WILLIAM BosLey will be elected President of the Annapolis (Md.) 
Gas Light Company by the Baltimore syndicate that recently purchased 
its property and franchises. The first payment on the purchase was 
made on August Ist. The new proprietors will make important better- 
ments on the property. 





A PLoT of land has finally been purchased for the location of the man 
ufacturing plant of the new Gas Company for South Framingham, 
Mass. Mr. William Tarbell has been appointed Superintendent of con- 
struction, and he will be assisted by his son. The holder capacity ar- 
ranged for is equivalent to the storage of 60,000 cubic feet. 





‘* THE people of New Bedford (Mass.) who have had electricity of the 
incandescent type for almost the asking, prior to the consolidation of the 
Edison Company with the Gas Company, now that they are obliged to 
pay something like a reasonable price for the service, are shouting 
wildly about ‘ monopoly,’ ‘ rascally greed,’ ete. If the shouters would 
only take their trusty lead pencils and figure out just what the current 
prices for incandescent electric lighting are, when compared with an 
equal lighting service with gas as the medium, they would find the situ- 
ation to be about as follows: On bills for less than $8 per month, the 
rate is equivalent to gas at $1.90 per 1,000; on bills from $8 to $16, the 
electric rate is equivalent to a gas rate of $1.70 per 1,000. Beyond a 
doubt, these are reasonable charges, and show the hollowness of the 
‘ public voice,’ which in money matters of this nature will never assume 
other than a rasping sound. Quite sensibly, too, the Company has 
determined to render the bills monthly, and not enter into any con- 
tracts. OBSERVER.” 


Mr. RaLpH Woopwakrb has resigned his position as Assistant Super- 
intendent of the Waltham (Mass.) Gas Company. We hope he does not 
mean to remain out of harness for any length of time. ' 





Co. N. M. Jones, of the Memphis (Tenn.) Gas Light Company has 
presented the city with a photometer to be used by the authorities in 
testing the candle power of the gas supplied for public purposes. Mr. 
H. J. Lynn, Jr., was thereupon appointed official Gas Inspector, at a 
salary of $25 per month. 


THE Equitable (Memphis, Tenn.) Gas Light Company has been 
awarded a contract for the public lighting at the rate of $1 per lamp per 
month. The bills are made out on a basis of 496 lamps, with a pro rata 
reduction whenever it is shown that the gas is not up to the standard of 
20 candles. 





Ir is quite likely that the properties and business of the Woodstock 
(Ont.) Gas and Electric Light Companies will be amalgamated. 





JOHN NOLAN was awarded the contract for excavating the tank to re- 
ceive the new gasholder to be erected by the New Britain (Conn.) Gas 
Company. 





Mr. G. 8S. MELCHER is no longer in charge iof the electric station of 
the Brookline (Mass.) Company. 





AT the annual meeting of the Northampton (Mass.) Gas Company the 
following officers were chosen: Directors, J. F. Starr (Camden, N. J.), 
M. M. French, L. Clark Seelye, D. W. Crafts and Geo. P. Dickinson ; 
President, M. M. French; Clerk and Treasurer, Geo. P. Dickinson ; 
Supt. D. W. Crafts. A semi-annual dividend of 4 per cent. was de- 
clared. A very large increase in sendout (about one million cubic feet) 
was reported for the twelvemonth. 





AT the annual election of the Pittsfield (Mass.) Coal Gas Company 
no change was made in the management. The capital stock was in- 
creased from $62,500 to $87,500. 





THE proprietors of gas works within a radius of 100 miles of this city 
who have not made arrangements for the disposal of their ammoniacal 
liquor may find it profitable to communicate with us in respect to its dis- 
posal. State the quantities that can be relied on for immediate monthly 
shipment, strength, etc. 





THE assets of the Citizens Gas Light Company, of Quincy, Mass, are 
returned at $74,534. This sum includes a good-sized cash balance. 





Ir is not at all certain that the controlling interest in the Natick 
(Mass.) Gas Company is owned by the Thomson-Houston Company, 





ApvicEs from Baltimore, Md., under date of August 1, are to the 
effect that, on July 31, Judge Horton, in Chicago, rendered a decision 
rescinding the contract between Nicholas C. Miller and Columbus R. 
Cummings for the sale to the latter of a majority of stock of the Lake 
Gas Company, owned by Miller. The sale was made March, 1887, and 
Miller exchanged 2,842 shares of the Lake Company for $142,000 cash 
and 2,130 shares of the Chicago Gas Trust Company. Cummings sub- 
sequently sold the Lake Company to the Consumers Gas Company for 
$356,000 of its first mortgage bonds, and netted over $40,000 over and 
above what he paid Miller. Miller filed a bill to rescind the contract on 
the ground of fraud. He claimed that Cummings made misrepresenta- 
tions to him on a number of material points. For instance, it was told 
him, he claims, that the Gas Trust Company, $213,000 of whose shares 
he received in part payment for the Lake Company, was to be capital- 
ized for only $15,000,000, whereas it was capitalized for $25,000,000, and 
his dividends on his stock cut down to about half of their value. Miller 
also said he was told that the $213,000 of Gas Trust stock was to be fully 
paid up, whereas little or nothing had been. The Court, after an ex- 
haustive review of the evidence, which he found to be difficult of recon- 
ciliation and conflicting, found that fraud was practiced on Miller ; that 
it was fraud upon Miller to formally organize a Company and deliver to 
him stock as fully paid up when scarcely anything had been paid. It 
was also not told Millerthat the capital stock of the Gas Trust Company 
was encumbered by the guarantee of that Company to pay all the bond 
obligations of the Companies composing it, amounting to over $17,000,000. 
Other material facts were alsosaid by the Court to have been suppressed 
from Miller, and Judge Horton said that the Supreme Court having held 
the Gas Trust illegal, the stock given Miller in part payment of the 
Lake Company was void, and Miller was not obliged to accept null and 
void certificates of stock, The fact was that the Gas Trust Company 
had not and never had any legally acquired assets, although it issued 
$25,000,000 of capital stock. Concluding, the Court said: ‘‘ The Court 
is of opinion that misrepresentations were made to the complainant, and 
notice of material facts improperly withheld, and that there were such 
frauds in law as require a recision of the contract. I find nothing in 
the evidence connecting the defendant, Kent, with the frauds or with 
notice thereof, and a decree will not go personally against him. The 
decree will be that Cummings deliver to Miller the full amount of Con- 
sumers bonds received by him for Lake Company stock sold to him by 
Miller, or a cash equivalent, upon the return of the $142,000 cash and 
$213,000 stock of the Gas Trust Company received by Miller.” The Con- 
sumers Gas Company and Cummings, the principal defendants to the 
suit, will appeal. Miller had borrowed $100,000 from 8S. A. Kent and 
Cummings, which he is required to refund. The defendants offered to 
restore the Lake Company to Miller, but the Court held that could not 
be done, some of the Company's property having been sold. 





It is possible that the Sante Fe (New Mexico) Gas Company will en- 
gage in the electric lighting business. 


THE Birmingham (England) Gas Committee will have, owing to the 
increased rates for coal over the contracts for that material recently 
completed, to pay $200,000 more on coal account than was paid two 
years ago. 





A COMMITTEE of the North British Association of Gas Managers re- 

commends the following pipe sizes for domestic gas distribution—no 
quarter inch to be used : 
Internal diameter of pipe, inches.... § 4 3 .: %. tee 
Greatest length of pipe allowed, feet. 20 30 40 50 70 100 150 200 
Greatest number of burners for size 

and length of pipe ............... 3 6 12 2 35 60 100 200 





On the 5th inst. the proprietors of the Laclede Gas Light Company 
began work on the plant of the Pintsch type, from which it is propoeed 
to supply compressed oil gas for the. illurhination of the passenger 


coaches of certain lines that arrive and depart from the Union Depot, 
St. Louis. 





Ir nongJluminating water gas was not successfully introduced at St. 
Louis, by the Laclede Gas Light Company, this summer, the success of 


ordinary illuminating gas as a fuel for domestic purposes was unequiv- 
ocal. The Company has placed over 1,000 cooking stoves since the Ist 
of May. 





THE generating house of the Waterloo (lowa) Gas Company was badly 
damaged by fire on the afternoon of July 31st. 





Tue City Engineer of Toronto (Can.) has issued an order that no 
more than 150 feet of any street shall be opened at any one time for the 
burying of gas mains, etc. 
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Gas Stocks. 


Quotations by Geo. W. Close, Broke. and 
Dealer in Gas Stocks, 
16 Wax Sr., New Yor«x Ciry. 
Aveust 11. 
¢@” All communications will receive particular attention. 


§2 The following quotations are based on the par value of 
$100 per share. _4e3 
Capital. Par. Bid Asked 


Consolidated.............+ $35,430,000 100 100 — 
Central 500,000 50 85 95 
ad i 220,000 — 95 

4,000,000 100 
— 113 

Harlem, Bonds — 
Metropolitan, Bonds.... 658,000 —_ 
Mutual 3,500,000 

“ 1,500,000 
Municipal, Bonds 750,000 
IIA: sictinsbacs S0scocs 

‘** Bonds. 

Standard Gas Co -- 

Common Stock 5,000,000 

Preferred 5,000,000 


346,000 
20,000 

Gas Co's of Brooklyn. 
Brooklyn..... 2,000,000 
Citizens 1,200,000 
- 5. F. a 320,000 
3,000,000 
300,000 
1,000,000 
368,000 
94,000 
1,000,000 
1,000,000 
700,000 
1,000,000 
1,000,000 


Williamsburgh .......... . 
- Bonds... 


Out of Town Gas Companies. 
Boston United Gas Co. — 
1st Series 8.F. Trust 7,000,000 
Ee ss . 3,000,000 
Bay State Gas Co.— 
5,000,000 
Income Bonds 2,000,000 
Buffalo Mutual, N. Y... 750,000 
- Bonds... 200,000 
Citizens, Newark 1,000,000 
6 ** Bonds. 45,000 
Chicago Gas Company. 25,000,000 
Chicago Gas Light. & 
Coke Co. — 
G’t'd Gold Bonds 
Equitable Gas & Fuel 
Co., Chicago, Bonds 2,000,000 1000 
People’s Gas and Coke 
Co., Chicago — 
Ist Mortgage 


7.650,000 1004 


2,100,000 1000 
2,500,000 1000 
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GAS ENGINEERS. 
Jos. R. Thomas, New York City 
Wm. Henry White, New York City......... 
Wm. Mooney, New York City 
William Gardner, Pittsburgh, Pa... .. sacwagtanleadane® 
MG Mie SCE cc cntisncarvos cckswhsepebansaenbese ee 


GAS AND WATER PIPES. 


Gloucester Iron Works, Phila., Pa 

Mellert Foundry and Machine Co., Reading, Pa. (John Fox, 
Selling Agent, N. Y.) : 

Ohio Pipe Co., Columbus, Ohio 

M. J. Drummond, New York City... 

R. D. Wood & Co., Phila., Pa 

Warren Foundry & Machine Oo., New York City............ 2 

Donajdson Lron Co., Emaus, Pa , 

Dennis Long & Company, Louisville, Ky 

Spiral Weld Tube Company, New York City 





GAS WORKS APPARATUS 
CONSTRUCTION. 


James R. Floyd & Sons, New York City 
Continental Iron Works. Greenpoint, L. I 

Deily & Fowler, Phila., Pa 

Kerr Murray Mfg. Co., Fort Wayne, Ind 

Stacey Mfg. Co., Cincinnati, Ohio 

Bartlett, Hayward & Co., Baltimore, Md 

Morris, Tasker & Co., Limited, Phila., Pa 

Davis & Farnum Mfg. Co., Waltbam, Mass 

Rs i ee Rs ncs endcess cccscbcsccccse S50 2 
Bouton Foundry Co., Chicago, Ills .... .. 

Smith & Sayre Manufacturing Co., New Y ok City. 
Fred. Bredel, N. Y. City 

United Gas Improvement Co., Phila., Pa 

National Gas Light and Fuel Co., Chicago, Ills 
Simpkin & Hillyer, Richmond, Va. res 

Berlin Iron Bridge Company, East Berlin, Conn 


PROCESSES. 


National Gas Light and Fue] Co., Chicago, Ills. 

Bartlett, Hayward & Co., Baltimore, Md.... 

Wm. Henry White, N. Y. City...... bisccteviakas ch 
United Gas Improvement Co., Phila., Pa pte deatenn Ke 


INCLINED KRETORTS, 
Laclede Fire Brick Manuf'g Co., St, Louis, Mo. 


GASHOLDER TANKS. 


W.C. Whyte, New York City 
J. P. Whittier, Brooklyn. N. Y 


GASHOLDER PAINT, 
The Government Waterproof Paint Co., Boston, 


RETORTS AND FIREBRICK. 


J. H. Gautier & Co., Jersey City, N. J 

B. Kreischer & Sons, New York City. . 

Adam Weber, New York City 

Laclede Fire Brick Manuf'g Co.. St. Louis, Mo... 
Brooklyn Retort and Fire Brick Works, Brooklyn, N. Y 
Borgner & O’Brien, Phila., Pa 

James Gardner, Jr., Pittsburgh, Pa. ... 

Henry Maurer & Son, New York City 

Chicago Retort and Fire Brick Co., Chicago, Ills.... ....... 2 
Baltimore Retort and Fire Brick Co., Baltimore 
Oakhill Gas Retort and Fire Brick Co., St. Louis, Mo. 
Boston Fire Brick Works, Boston, Mass. . 


SCKUBBERS AND CONDENSERS, 


G. Sbepard Page, New York City 
R. D. Weod & Co., Phila., Pa 


REGENERATIVE FURNACES. 


Bartlett, Wayward & Co., Baltimore, Md 
Fred. Bredel, New York City 
Chicago Retort and Firebrick Co.. Chicago, Ills 
J.H Gautier & Co., Jersey City, N. J 


GAS GOVERNORS, 


Comma Beg TO TIE GF ..n oc wccsccccvccseses cccccecs 2 
Fred, Bredel, N. Y. City. 
Friedrich Lux, London, England 


SELF-SEALING MOUTHPIECE DOORS. 
Smith & Sayre Mfg. Co., New York City 


TAR AND CARBONIC ACID EXTRACTOR, 


Geo. Shepard Page, N. Y. City 


CLMENTS. 
C. t. GeewmebGOw., Broakigm, By Foi csoe) oss 0se osces.coe fl 


AS EXNRICHIERS. 
Standard Ui! Co., Cleveland, Obio 


GAS METERS. 


John J. Griffin & Co., Phila,, Pa 

American Meter Co., New York and Philadelphia rae 
The Goodwin Gas Stove and Meter Co., Philadelphia, Pa... 
Uelme & McIihenny, Phila., Pa 

D. McDonald & Co. Albany, N. Y 

Nathaniel Tufts. Boston, Mass 

Maryland Meter and Manufacturing Co., Baltimore, Md .. 
Jones Meter and Stove Co., Royersford, Pa 

Harris Bros. & Co., Philadelphic, Pa 


EXHAUSTERS. 


The P. H. & F. M. Roots Co., Connersville, Ind 
Smith & Sayre Manufacturing Co., New York City 
Wilbraham Bros., Philadelphia, Pa 

Connelly & Co., New York City.............s. 





GAS COALS. 


Pet Gas Cond Co.; PRR, PB nw. noe ccc cccccccccccvecsces B13 
PT ig te IE MD os discccivnccccvosececscuses « SI 


Chesapeake and Ohio R, R. Coal Agency, N. Y. City. ...... 2 
Westmoreland Coal Company, Phila., Pa 
J. & W. Wood, New York City 


CANNEL COALS, 


Perkins & Co., New York City 
J. & W. Wood, New York City 


VALVES. 
Ludlow Valve Manufacturing Co., Troy, N. Y 
John McLean, New York City. . 
Chapman Valve Manufacturing Co., Boston, Mass 
Bs BA Pe ls ea i 05 Sook cts ck cceicee ss co-es cee : 
The P. H. & F. M. Roots Co., Connersville, Ind 


GAS ENGINES. 
Schleicher, Schumm & Co.. Phila., Pa 
Clerk Gas Engine Co, Phila.. Pa .. .................0.5. . 2 
Van Duzen Gas Engine Co., Cincinnati, Obio 


ENGINES AND BOILERS, 
Jarvis Engineering Co., Boston, Mass 


STEAM PUMPS, 
Van Duzen & Tift, Cincinnati, Ohio.... 


GAS LAMPS. 
Welsbach Incandescent Gas Light Co., Phila., Pa 
The Siemens-Lungren Company, Philadelphia, Pa 
Fiske, Coleman & Company, Boston, Mass 


PURIFIER SCREENS. 
John Cabot, New York City.. 
Bartlett; Hayward & Co., Baltimore. Md 


GAS STOVES. 
American Meter Co., New-York and Philadelphia 
The Goodwin Gas Stove and Meter Co., Phila. Pa 
George M. Clark & Company, Chicago, Ills 
D. McDonald & Co., Albany, N. Y. 
Maryland Meter and Manufacturing Co., Baltimore, Md.... 
Jones Meter and Stove Co., Royersford, Pa 
Chicago Gas Stove Company, Chicago, Ills 
Dangler Stove and Mfg. Co, Cleveland, Ohio. 


STREET LAMPS 
J. G. Miner, Morrisania, New York City.... 
Bartlett Street Lamp Man’fg Co., New York City 


BURNERS 
C. A. Gefrorer, Phila., Pa 
Moses G. Wilder, Phila., Pa 


STEAM BLOWER FOR BURNING BREESE, 
H. E. Parson, New York City. 


PURIFYING MATERIAL.. 
Connelly & Co., New York City 
Friedrich Lux, London, England 


COKE CHUSHIIER. 
C. M. Keller, Columbus, Ind. 


ELECTRICAL APPARATUS, 


Wm. Henry White, N. Y. City. < 
Fort Wayne Electric Co., Fort Wayne, led . 
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Practical Electric Lighting . eRe ae er |) 


Electric Light Primer. . 22 
American Gas Eadtncer and Aupertnteridenta’ Handbvok. 105 
Digest of Gas Law 27 
Fuel and its Applications = eT 
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Position Wanted 


As Superintendent or Engineer of 
Cas Works. 


For particulars please address 
792-1 “R.,” care this Journal. 


SITUATION WANTED 


As Superintendent of Gas or Water Works, or Both, 


By a young man who has bad considerable experience in elec- 
tric lighting and construction of gas and water works. Can 


give best of references. Address 
792-2 “8. T. J.,” care this Journal. 
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FOR SALE, 


The Ironwork for Ten Benches Simokin & Hillyer“ 


woh alae she RICHMOND, VA. 


Cast iron Hydraulic Main, 16 by 18in. Stand Pipes, 5in. at bot- | 
tom, 4in. at top. Bridge and Dip Pipes,4in. Address MANUFACTURERS OF 
DAYTON o” LIGHT AnD COKE CO., 


= SEES fas Works Apparatis 


FOR SALE. 
BENCH CASTINGS, CONDENSERS, 


Two Lowe Water Gas Generators, 5 ft. diameter, 
| Scrubbers, Purifiers, Dry Center Seals, 











with Superheaters 4 ft. diam., valves, ete ; 1n good order. 
One No, 7 Sturtevant Blower. 
One 16-Iach Connelly Automatic Governor for | 


Street Mains. FOUR-WAY VALVES, CAS VALVES, 
One Gasholder, 50 ft. diam. and 16 ft. deep. SULPHATE OF AMMONIA APPARATUS, | 
ag ays nem tg Gasholder, 50 ft. high, 71 ft. diam ; TANKS, ENGINES, BOILERS, 

791-tf LACLEDE GAS LIGHT CO., St. Louis, Mo, PUMPS, ETC., ETC. 





Plans, Specifications and Estimates furnished for new works, 
or alteration of old works. Correspondence solicited. Works, 
| Newport News, Va. 


Fuel and Its Applications. 


Cincurar> | By E. J. MILLS, D.Se. F-R.S., and F. J. ROWAN. C.E., assisted 
by others, neluding™ Mr. F. P. va of the 
Smithsonian Inst., Wash, 
7 PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 
OCTAVO, PAGES xx, 802. HANDSOME CLOTH, $7.50. 


| Ae M. CALLENDER & CO., 42 Pine St., N. Y. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Guaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 
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OFFICE AND WORKS, 


938 to 954 Kiver Street and 67 to S83 Vail AV, 
TROY, Ne Ve 








John McLean 


Man’ facturer 


GAS 
VALVES. 












2903 Momroe Street, N. VY 








LACLEDE FIRE BRICK MANUFACTURING COMPANY, 


r ST. LOUIS, MO. 





Exclusive Agents in the United States 


FOR THE 


mi SVStEI 0 
Inclined Retor 


IT 1S THE COMING BENCH 
FOR MAKING GOAL GAS. 

















































It will Save from 50 to 
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60 per ct. in Labor. 

















ESTIMATES AND OFLANS FURNISHED BY THEE 


LACLEDE FIRE BRICK MFG, CO,, ST. LOUIS, MO. 





















e? 


a ee aa bskpca 





196 Smevicun Gas Light + sane Aug. 11, 1890. 








MILLS REVERSIBLE LIME TRAY, (ER 
= WOODWORK 


Of Every Description 
NEEDED BY GAS WORKS. 











SEND FOR CIRCULAR AND PRICE LIST TO 306-310 ELEVENTH AVENUE. NEW YORK. 


WE ALSO MAKE THE CHEAPEST AND STRONGEST 


wed BARTLETT, HAYWARD & CO., REVERSIBLE BOLTED TRAYS IN THE MARKET. 


Prati and Scott Streets, Baltimore, Md. ge ee “Hee 





























GHIGAGO GAS STOVE CO, FRIEDRICH LUX, 


MANUFACTURERS OF ALL KINDS OF 2 . 
Ludwigshafen am Rhein and London. 


Gas COOKING ald Hed tom atase 


APPLIANCES. GAS GOVERNORS, 
117-119 Lake St., CHICACO. 


Send for Catalogue. 


The Hot Water Problem Solved. 


The most serious drawback to the general introduction and use of Gas for domestic purposes has 
been the supply of hot water. The only way of heating water heretofore has been by a separate attach- 
ment, which is both inconvenient and adds materially te the expense. 

We are pleased to say to those interested that after many experiments we have been entirely 
successful in making a Gas Range with an ATTACHMENT FOR HEATING WATER AS A PART OF THE 
RANGE, direct from the burners, while the Range is being used for cooking and general domestic 
work, in the same manner as water is heated by the ordinary coal or wood range. A large number of 
these Ranges are now in DaiLy Use, Givinac Perrect SATISFACTION, not only for supplying hot 
water, but in all other respects. Our price and discounts to the trade are liberal and satisfactory. For 
further information address 


THE DANGLER STOVE AND MFG. COMPANY, 


Cleveland, Ohio. 


JEWEL GAS STOVES 


MANUFACTURED BY 


GEORGE M. CLARK & COMPANY, 


Nos. 157 & 159 Superior Street, Chicago, Ill 
EVERY CONCEIVABLE SIZE AND STYLE, 


Ranging in Prices from $1.50 to $30.00. 


Gas Balance. 




















WE USE NO CAS COCKS. 





All Flames are Regulated by a 
Direct Needle Valve. 


The JHW Ei. 


IS THE 


Only Well-Made Gas Stove on 
the Market. 


Write for our 1890 Catalogue and see for yourself. Jewel Circulating Water Heater. 
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4 The Gordon Portico 
-T Lamp. 


of the Are Electric Light for 
lighting Store Fronts, Show 
Window:, Depots, Railway 
Sheds, ete., ete. 





The Gordon | Street 
Lamp. 


A Successful Competitor 
of the Are Electric Light for 
iat: : 

lighting Streets, etc., ete. 








Gordon Portico Lamp. 


A successful Competitor 





Gordon Street Lamp. 


The Lungren Lamp. 


A Successful Competitor 
of the Incandescent Electric 
Light for Iuteriors, ete. Is 
especially applicable for the 
lighting of Offices, Stores 
Fac ‘tori: s, Mills, Soow Win- 
dows, Libraries, and all sit- 
uations where an increased 
illum‘nation is desired. 

More than 25,000 Lun 
gren Lamps are now in use 
Testimonials, references, or 
any desired information will 
be cheerfully given. 











e) Lungren Lamp. 0 


THE SIEMENS- “LUNGREN CO., Drexel Building, Philadelphia, Pa, 








WELSBACH SYSTEM 
Incandescent Gas Lighting. 


OFFICE, DREXEL BUILDING, PHILA., PA. 


At the Fall Session of the Board of Supervisors 
of Winnebago County. held at the County Court 
House, Oshkosh, Wis., Nov. 26, 1889, the report 
submitted by Mr. C. W. Cook, Chairman of the 
Committee on Public Buildings, recommending 


the use of the 


Welsbach Incandescent Gas 


Burner in the Buildings under their charge, 
was unanimously adopted, because of the ex- 
treme economy in the consumption of Gas and 
the superior character of the _— obtained. 








MOSES G. WILDER, MECH. ENGR, Bart lett Street Lamp Mig 60. 


816-18-20-22 Cherry St., Phila., Pa. 


Volumetric Lamp Governors 


FOR GAS LAMPS & HIGH-POWER BURNERS. 


Governor Burners for Street Lamps & General Use 


GOVERNORS FOR ARGAND AND OTHER COMMON GAS 
BURNERS IN ALL SIZES. 


Horizontal Governors 


Specially Adapted for Gas Stoves. Furnaces, ete, 








Globe Lamps, 


Streets, Parks, Publi 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N. Y. CITY. | 


Gas Companies and others intending to erect Lamps 
and Posts will do well to communicate with us. 





The Miner Street Lamps, 
Jacob G. Miner, 


| No. $23 Eagle Ave., New York, N. Y. 











iLDE: a 4 
sat omn aaaee mney ofa irs Ge JAA SH Oo LDE R PAINT. 
Lainps in the United States have my Governors attached, and 


are always used by the leading makers of these lamps. To 
reinove any exeuse for the use by anyone of inferior and in- 


UWsc Only 


friuging Governors, a reduction.in price has been made, and all THE COVERNMENT WATERPROOF PAINT. 
ei lusive contracts are cancelled. 


. spondence Solicited with .all who require a Reliable 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars, 


Governor. THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mass. 
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NATIONAL 


GAS LIGHT AND FUEL CO., 
218 La Salle Street, Chicago. 


C. D. HAUK, Prest. & Gen’] Manager. A. W. GREEN, Vice-Prest. N. A. McCLARY, Sec. & Treas. E. E. MORRELL, Engr. 


GAS WORKS 


Built, Remodeled, Leased, and Purchased. 
















71 Springer Cupolas The total capacity of 
have been installed Springer Apparatus 
in the U. 8. during now in use is over 
the past four years. 25,000,000 ft. daily. 


THE SPRINCER CUPOLA SYSTEM 


Has Proven Itself the most Economical and Satisfactory Method of Gas Manu- 
facture ever brought to the attention of the Gas Fraternity. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
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Tank a _ Mason Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE. - No. 15 Cortlandt Street, N. Y. City. 
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GAS STOVES. GAS METERs. GAS STOVES. 
THE AMERICAN METER CO. 
HBstablished 18334. Imcorporated 1863. 


MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 


Standard 3 Diaphragm Dry Meter. AND Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the Quantity and Quality of Gases. 








Pressure Gauges of all Designs. 


: MANUPACTORIES, 
508 to 514 West Twenty-secona St, N. Y. Arch and Twenty-second St, Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Il. 


UTA TE RTT 


; AGENCIES, 
No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal. 
cs No. 810 North Second Street, St. Louis, Mo. 


CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 
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KIRKHAM, HULETT & CHANDLER, LIMITED. 


PATENT “STANDARD” WASHER-SCRUBBERS 


Erected and in course of construction at present date: 








Capi 
Cubic feet per day. 


Altrincham ...... 
Adelaide 

Aldershot 
Allegheny, U.S. 
Ashton-under-Lyne 
Amsterdam 
Annaberg-.... 
Arcachon 

Animal Charcoal Co 


Altoona, one Ser 


Buxton 
3radford 


é 
ae 
ae 
és 
ve 


Bremen. .....- 
Baltimore, U.S.A. 


6é 


‘Balmain, N.S.W.... 
Bishops Stortford 
Blackpool 
Brussels 

«é 


46 


er 


“é 


ee 
Birmingham. .... -- 
Birkenhead. 
Blackburn. .. 
Bocham. 
Burntisland ... 
‘Boston, U.S.A. 
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‘Barking : 
Baerlien & Co 
se 


Bombay 
Buttalo, U.S.A., Mutual. 


ee 
Brookline, U. S. ’ 
Bergen. 
Be rlin : 
Bournemout h. : 
Bridgeport, U. SA.. 
Brunswick 
Beck & Co., St. 


Bexhill -.. cen 

Brookly ns U. eae 0. 
one Nassau. 

Brunner, Mond & Co. 

Cheltenham 

Cannes 

GREE 506 scnnen cons «ce 

Copenhagen 

Clevedon .... 

Columbus, U.S.A 

Cincinnati, “  .... 
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‘6 i as 
Chemnitz. . Sei hcthnes aud 
Crewe. 


Chicago 
ee 
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ne arene 
Dudley 
Driffield 
Dukenfield . .. 
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GEO. 


Louis .. 
Barmen Rittershausen ....... 
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. 200,000 


--++1,000,000 
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1,500,000 | 


. 200,000 | 
100,000 
200,000 
350,000 
250,000 

1,000,000 | 


... - 1,250,000 | 
.. 1,250,000 


1, 250,000 


.- 1,000,000 


-3.900,000 
150,000 
1,000,000 | 


~.. 1,900,000 


1,000,000 | 
125,000 | 
150,000 | 
400,000 | 


-1, 250,000 | 
750,000 
1,250,000 
250,000 


.-- 5,000,100 
. -2,500,000 


1,500,000 
600,000 
250,000 | 


| Harrow.. 


500, 000 
350,000 

‘ 250,000 | 
£000,000 | 
500,000 

" 300000! Hs 
100 0% 
600,00) 
125,000 | 
000,000 | 
100,000 | 
000,000 
400,000 | 
2,000,000 | 
200.000 | 
500,000 
200,000 
200,000 | 
500,000 


x" 
mF 
L, 


-- 1,500,000 
-- 1,500,000 


3 000,000 
- 1,000,000 


1,250,000 
100,000 
300,000 
600,900 
750,000 
100,000 
500,000 
750,000 
.1,000,000 


Capacity. 


Cubic feet per day. 
3,000,000 | Lonpon—Continued. 


ic i ine cebens <oeein 
Dowlais 


Denton 
Derby, U.S.A 
Denver, * 

es és 
Dusselldorf. 

“ 500,000 
Dumfries 250,000 
Dunedin, N.Z....... 
Darlington .. 1,250,000 
Detroit, U.S.A 750 0v0 | 
Edinburgh ret eka Seer 1,500,000 | 

“ BPESS ....-2,' 00.000 
Enfield 

) 300,000 


750,000 | 


| 
\ 


400,000 | 


300,000 | 


Capacity. 
Cubic feet per day. 
Ober Schlesian ... 
Shoreditch ...... ai iano . 2,500,000 | Otto & Co.’s Coke Wor':s... 
Pancras 1,500,000 Plymouth 


sé 


3, 000, 000 | 


South Metropolitan Co:— 


Pittsburgh, U.S.A. 
Portilan’, “6 
Pawtucket, 
Quebec 

Radcliffe 

Rouen 


SPINE ca wd cesses an 
Woolwich............... 400,000 
WEENNEER -bodée .sccsecs 5 3,000,00) 
as 3,000,000 | 
300,000 
1,500,000 


3,000,000 


Lea Bridge 
West Ham 





200,000 


th eae 
150 000 s6 3,000,0.-0 
309, 000 3,00 ,000 
400,000 | 3 000,000 
400,0u0 -3,000, 000 
500,000 2,001,000 
400.000 | Leominster 150,000 
200,000 | Leiden 56,000 
Goole 250,000 600,000 
Glossop 300,' 00 Liverpool 2,00",000 
Guildford., ..... acess. 200,000 “ 2,000,600 
RNS tiie nud cocans whaene 1,250,000 
300,000 
100, 000 
300, ovo | ‘ 
250,000 Lincoln 
200, 000 | és 
600,000 | Lowell, U.S. A ......-... 
125,000 | Louisville * 
70,000 | Long Eaton............... : 
250,(00 | Lili 
250,000 
150,000 
200,000 
. 750,000 
1,500,000 
300,000 
750,000 
. -1,500,000 


Falmouth . 
Frankfort 
Farnworth 


sé 
‘é 
“ 


“cc 


Friedenshutte 


Freiburg 


éé 


Grafton, N.S.W “ 
Grieg 

a arre, U.S.A 
Gluckauf.... . s 
SE sine cn does scan bOSEM 
Holy wood 

Huy. 


1,600,000 
600,000 

1,000,000 

1,500.00 
500,000 
90U,0u0 

Harrogate 

Halstead 

Heilbronn. . 

Havana, Cuba. -. 

Hastings 

Huddersfield. 


750,000 
250,000 


330,000 
300,000 
250,000 
500,000 
300,100 


Lincoln, U.S. A 
Lawrence ‘* 
Lynn 
cine esis cdeses, 03% 
Maidstone 1,000,000 
Marseilles 


ee 


Hampton Wick. ...........-- 
Heckmondwicke 
Haverford west 
Halifax, N.S. 1 500,000 | 
500,000 | 
Malines .. Sietih bes! amas xe 
Melbourne. VOU ide aa ak wabaen 1,500,000 | 
= 1,500,000 | 
1,500,000 
. 500, 000 
s 1 500,000 | 
Manchester..................2,500,000 
Middieton ... 400,000 | 
Manley, N.S 100,060 
Minneapolix, U.S. A 750,000 
Magdeburg 300,000 
Memphis, U.S.A 750,000 
Nottingham 
“ 


Heidelberg 

Hartford, WBA :3<ckes 
Ilkeston 

Inverness.. 


1,000,000 
300,000 
230,000 
200,000 
100,000 
400,000 
750,000 
100,000 


Ilford. 

Kingston- on-Hall . 
Kidderminster 
Kidsgrove 
Konigberg 

King’s Lynn 


LONDON :— 
The Gaslight and Coke Co. : 


2,500,000 


té 

. 
Newport, U.S.A 
Newmarket .--. 
Newark, U.S. A.. 
Northfleet 


Ne Ww castle, N. 


Bromley. - Numea, 


‘é 





,000 | 
250, 000 
350,000 
500, 000 | 
200, 000 
250,000 


«é 
«é 


1, § | Oldbury 
poe. Y 000, 000 | Otley. 


“ee 


sé 





SOLE 


450,400 r 


250,000 | § 


»500, 060 | 


1,500,000 | 


Ramsgate 

Reigate -..... 
Richmond, U. S. AD 
Roxbury, 

Runcorn Soap Co. me 
Rockhampton, N. S. W 
Richmond 

Reading 

Reichenbach 

Salford ..... .. 


Smethwick......... 
Sydney, X\. 8. W 


Sunderland, . 


St. Josephs, USA. 
Spa 





Capacity 
Cubic feet per day. 


1,500,000 
- 1,500,000 
2 


2) 500, 000 
1, 500,000 
560,000 
500,000 
250,000 
750,000 
250,000 


200,000 
250,000 
500,000 


‘San Francisco, U.S.A ....2,000, 000 


Sheepbridge Coal Co, 
Stettin 

Singapore 

| Sutton 


250,000 | ee °F RRR Sete ee 


Tipton .. Pix 
| Tottenham ... 
| Toledo, U.S.A ...... 
| Toronto 

Uxbridge 

v alparaiso 

West Bromwich ........ 
| Willenhall ... 
Weston super-Mare 
Waltham 


Wellington 
Warwick 


eR 
Westgate 
Wilmington, ag A 
| Windsor, N.S. 
| Wolverton... 
Wellington, N. Z.. 
Whitchurch... 
Washington, U.S.A 
Wallasey ........ 
| Weimar 
Wurzen.. 
Worcester,U aA. 
Yeadon 
Yeovil 








AGENT FOR eno HEMISPHERE, 


SHEPARD PAGE. 69 WALL STREET. NEW YORK 


Wheeling, U.S.A........ ‘ 


---. 2,000,000 


40,000 
200,000 
300,000 
500,000 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 


























Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSORS # PURCHASERS OF GAS WORKS. 


isssins: 




















winds. 
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Ra eat HOS 


Standard ‘‘ Double Superheater"’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 


Hirectors of 


WATER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE. 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPUN APPLICATION. 
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ROOTS’ 
BYE-PASS VALVES. 








GAS VALVE BYE-PASS VALVE. 


Quick Acting, Automatic Action 


Sim ple, Reliable 
Hftficient, Durable. Simple Durable. 





Thousands now in use and giving perfect satisfaction. Write for Catalogue and Prices. 


ROOTS’ 








NEW GAS EXHAUSTER. 





We will take pleasure in furnishing estimates on complete plants, including GAS EXHAUSTER, ENCINE, 
and GAS COVERNOR, all connected, complete, on same bedplate. Also, estimates for CAS VALVES, BYE- 
PASS VALVES, and PIPE FITTINGS, arranged in any manner to suit the exhauster room or main connections. 

All flanges of pipe and valve fittings faced off, with bolt holes drilled, all ready to go together. 

s. S. TOWNSEND, General Agent, 


COOKE & CO., Selling Agents, "| 22 Cortlanat St, N.Y. PH, & F, M. ROOTS C0, Connersville, Ind. 
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CONNELLY & CO,, 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 











Saves money, saves labor, and is the most efficient purifying agent ever offered as a 
és ’ ’ 

IRON SPONGE.” stitute for lime. Now used in every State in the Union, and purifying daily over 
thirty-fwe million cubic feet. Should be used in every gas works. Its own saving will pay for it many times over. 


AUTOMATIC Has been on the market but three years, and in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over two hundred of them now in 
GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 


STEAM JET ome particularly for small works Combines Exhaust Tube, Steam Governor 
as Compensator, and Bye-Pass:Valves in the most compact form possible; occupies 
EXHAUSTER. 
a little space; uses very little steam ; operated by ordinary workmen; saves formation 
of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for miawg air with oil gas. No works 
too small to use them profitably. 


Prices given on all our specialties delwwered at any point in the United States. Correspondence solicited. 


CONNELLY & CO., No. 111 Broadway, New York City. 


WILBRAHAM JARVIS ENGINEERING CO, 


GAS EXHAUSTER & ENGINE COMBINED. Oc 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
WILBRAHAM BROS., Steel Boilers set with Jarvis Pat. Boiler Setting 


PHILADELPHIA, PA. To burn COKE SCREENINCS for Fuel. 
ARMINGTON & SIMS 00. ENGINES, 
Belting direct to Dynamos, without using Shafting. 


SEND FOR CIRCULARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady 
N. Y.; Brookline Gas Co., Brookline, Mass. 


Practical Electric Lighting 


By A. BROMLEY HOLMES, A.M.I.C.E. 
With 87 Illustrations. Third Edition. Price, $1.00. 

















Electric Light Primer. 


By CHARLES L. LEVEY. 





A simple and comprehensive Digest of al! the most importan 
facts connected with the running of the Lynamo and Electr 
Lights, with Precautions for Safety, etc. 


Price, 50 cents. 


A. M. CALLENDER & C0., 42 Pine St., N.Y. 


Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y. 


1890 DIRECTORY 1890 


OF THE GAS LIGHT CORP ARTES of the UNITED STATES & CANADA 


Price, - - $5.00. 


A. M. CALLENDER & Co., No. 42 Pine Street, N. Y. City. 
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Woods Gas Scrubbing and Enriching Apparatus. 








End Elevation. Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y. City. 


FORT WAYNE ELECTRIC CO. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 








ae SD TER -——— 


Automatically Regulating 
ARC DYNAMOS and LAMPS. 





Main Office, - - - Fort Wayne, Indiana. 
Factories: Fort Wayne, Ind.; Brooklyn, N. Y. 


BRANCH OF FICES. 


NEW YORE, - - - - - 115 Broadway. | DETROIT, MICH., - ~ - 57 Gratiot Avenue. 
PHILADELPHIA, - - - - 907 Filbert Street. | TORONTO, CANADA, - - 138 King Street, West. 
CHICAGO, - - - - 185 Dearborn Street. MEXICO, F. Adams’ Successors, - - City of Mexico. 
SAN FRANCISCO, - - 35 New Montgomery Street. CUBA, Maicas & Co., . . . - - Havane 


Wood Dynamo. 
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ENGINEERS. 


GAS AND WATER PIPES. “GAS ‘AND WATER PIPES. 





P. D. WANNER, Chairman. 


A. H. MELLERT, Mangr. of Wks. 
R. B. KINSEY, Secretary. 


F. A. KNOPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, Fa. 





Specials—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 














GENERAL FOUNDERS AND MACHINISTS, 
Columbus, Qhio. 


M, J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Ofc, Corbin Building, 192 Broadway, N. Y. 


-EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 
































Contracts taken for all Appliances 
required at a Cas Works, 
Either for New Works or Extensions to Old Plants. 





wWwmM. MOONE Y 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION 
OF GAS WORKS, OR APPARATUS OF ANY 
CAPACITY. 


Plans and Specifications Furnished. 
WM. GARDNER, 


Gas Engineer, |THE s 


Lewis Block, Room 20, Pittsburgh, Pa. 


Those who intend to make alterations in existing gas plants, r 
who contemplate the erection of new works, will find to their 
interest to open correspondence with the above. Plans made 
and estimates furnished. 














SAM’L R.SHIPLEY, Pres. JAS. P. MICHELLON, Sec. 
HENKY B. CHEW, Tr WM. SEXTON, Supt. 


sue aoe meet Wo OR 








Rte BD ay. 


Cast LPO Gast vata gs SLO) vaes, Hydrant, lrasiiolders. uC, 


Seay aeee Rooms 703 & one noes Bide., 401 Chestnut St., Phila., Pa 


WARREN FOUNDRY AND MAGHINE CO., 


Established 1856. 











Works at Phillipsburgh. N. J. 
New York Office, 160 Broadway. 


/CAST IRON WATER AND GAS PIPE, 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


DENNIS LONG é COMPANY, 

















Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS 


OF ALI SIZ ms. 


SPIRAL WELD STEEL PRESSURE TUBES. 


EZAMMER WELDED. 














Best Gas Pipe Made 


Flanges, Hubs & Spigots to the Regular Standards. Couplings for all Uses. 


THE SPIRAL WELD TUBE COMPANY, - 48 JOHN STREET, N. Y. 


ine’ s Treatise on Coal Cas. 


In 8 Vols. Price per Voi., $10. Sold either by Volume or in Sets. 


A M. CALLLENDER & COQ., 42 Pine St.. N.Y. 


w< Strong, Light Cheap g 
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RETORTS AND FIRE BRICK. 


J. H. CAUTIER & CO.. 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 
C. E.GREGORY. 


J. H. GAUTIER. Cc. E. GAUTIER. 








BROOKLYN 
Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Hetorts, Fire Brick, 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, SS Van Dyke St., Brooklyn, N. Y. 


RETORTS AND FIRE BRICK. 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


RETORTS AND FIRE BRICK. 


MANHATTAN. 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue C., N. Y. 














ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 











Works, 
LOCKPORT STATION, PA. 


—-ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Office, Rooms 19 & 20, Lewis Block, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiTtIAM GARDNER & SON. 


Goods for Gas Works. 


Fire Clay 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 
H. A. NORTON, No. 4 CENTRAL STREET, BOSTON, MASS., Agent for the New England States. 








GEO. C. HICKS, 
Prest. 


CHICAGO 


Retort and Fire Brick Co., 


Fire Clay Goods of all Kinds, 
AND BEST QUALITY ONLY. 


Regenerative Furnaces & Water Gas Goods. 
45th St., Clark to La Sallie, Chicago. 


CHAS. A. REED, 
Sec. & Treas. 








GEPOULD'S IMPROVED RETORT CEMENT. 


making up all bench-work joints. This Cement is mixed ready 
or use. Economic and thorough in ts work. Fully warranted 





0 stick. For recommendations and price list address 


C.L. GHROUVULD & CO., 
5 & 7 Skiliman St., Brooklyn, N. Y. 


Western Agent, U. T. GEROULD, Mendota, Dl. 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kioenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. AvuGuUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMERT. 


fed and Muff Ornamental Tiles and Chim. 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
12x12x2 and 10x 10x22. 


VALDO BROS., 88 WATER 8T., BOSTON, MASS 


Sele tgents the New Engiand State 











Boston Fire Brick Works 


Manufac- 
turers of 


Gas Retorts and Settings 


Unde: the Personal Supervision of MOR. GHO. OC. HICES late of Chicago. 
Fire Clay Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burners. 


Send for Circulars and Prices to 


FISKE, COLEMAN & CO., Managers, No. 62 Congress Street, Boston, Mass. 
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FRED. BREDEL, CG. E., 


Contractor for the Complete Erection and Equipment of Gas Works. 
Sole Proprietor of the KLOENNE PATENTS for North America. 


Gas Condensing and 
Purifying Machine, 


Doing all the Work Between 
Exhauster & Oxide Purifier. 


No Condensers Required. 


No Naphthaline or Pitch 
is Formed. 


HIGHER CANDLE POWER. 


Tar & Ammonia Washers 





RECUPERATIVE 
FURNACES. 


Adapted to Retort Houses 
With or Without 
Stage Level. 


Over 1,400 Retorts Now in 
Use in America. 


Inclined Retort 





Sa Phere rasan ae je ee = <= Se eek . * 
WATER GAS WASHERS. Purifying Machine erected at Cleveland Gas Works, No, 2, Capacity, 1,260, 000 a. Ft. Benches. 
Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J., and Mr. E. G. Cowdery, Milwaukee, Wis. 


For further information address 


ERED. BREDEL, 


No. 208 East Seventeenth Street, - - 


New York City. 











FLEMMING’S 


GeneratorGas Furnace 
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Matertals furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N. 5. 





HENRY MAURER & SON, 


(ESTABLISHED 1856.) 





THE NEW 


HANDY BINDER. 


22} Thisarticle may be described as elegant 
in appearance, strong, durable, and possessing many special! 


EXCELSIOR FIRE BRICK & CLAY 
qualities of its own. It allows the opening of tne pages per- 


E i 0 4 ; W | Ri ‘ fectly flat, whether one or several numbers are in the binder 


WORKS, Perth Amboy, N. J. Any number can be taken out and replaced without disturbing 
canine. 418 to 422 East 23d 8t., N. Y. he others. The papers are not mutilated for subsequent bind- 


ng in permanent form. The binder is supplied with gilt side 


Clay Gas Retorts, tle, and is an ornament to any desk or reading table. The 


JOURNAL, flled in the Handy Binder, becomes a volume of great 

BEN CEL SETTINGS, alue, always convenicnt for instant reference. Handy Binder, 
Postage paid, $1.00. 

Fire Brick, Tiles, Etc. (a. M. CALLENDER & CO,, 42 Pine St.. N.Y. 








PATENTS. GREENOUGH’S 


FRANKLIN H. HoUGH “DIGEST OF GAS LAW.” 


Solicitor of American & Foreign Patents. Price, $5.00. 


925 F. ST., WASHINGTON, D. C. | This is a valuable and important work, a copy 
| of which should be in the possession of every gas 
company in the country, whether large or small. 
Personal attention given to the preparauon and prosecution | A8 & book oi reference it will be found invaluable, 
of applications for Letters Patent. All business before the U.s. | [t is tho only work of the kind which has evcr 
Patent Office attended to for moderate fees. Ne Ageney in | cen published in this country, and is most com- 
the United States possesses superior facilities | plete. Handsomely bound. Orders may be seut to 
for obtamming Patents, or for ascertaining the patent- 
ability of inventions. Copies of patents furnished for 25 cents A. M. CALLENDER & co., 
each. Correspondence soiicited 42 Plime Strect, N. Y. 


(NEAR U.. PATENT OFFICE.) 




















NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 


The present (the fifth) edition marks an important advance on those that have gone before. Considerable additions have been made to the text, 


and much of it has been rewritten and otherwise improved. © Price, cloth, $6. A. M. CALLENDER & CO., 42 Pime St.. N. Y. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass. BOSTON OFFICE, Room 55, Mason Building, 70 Kilby Street. 








SINGLE, DOUBLE, Se ee a TUBULAR, PIPE, 
AND — = = ~~ —-- oat AND 


TRIPLE LIFT = = ~—— SINUOUS FRICTION 
—— — : oe = Aw 


Gasholders, "aia ee aes > B (indesr 


OF ANY CAPACITY. “Sileu=saaiEuaman SS am a OF ALL SIZES. 


— 


TRON ROOF FRAMES AND FLOORS.) 
Purifying Boxes, Center Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 


SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 
— ALSO — 


Gas and Water Pipe, Flanged Pipe, 
Sugar House Work, and Special Castings of all Descriptions. 








Established iseil. iImcorporatca 1881. 


KERR MURRAY MFG. CO., 


FORT WAYNE, LIND. 





Those who are in need of 


Holders or (as Works Apparatus of any fjescription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


GET AN ESTIMATE FROM Us 


before placing their order. 
As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years « f experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 





Estimates, Flans anc. Spccifications Furnished on Application. 
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BARTLETT, HAYWARD & CO. 


ees, nad. 
PIR SHG IMA PII LLL LIAS VVPREROH G6 eens 
KASS LOO - ave @ x 








Triple Double, & Single-Lift PURIFIERS. 
GASHOLDERS. | CONDENSERS. 
ron Holder Tats. a ri “t Scrubbers, 


ROOF FRAMES, ! BENCH CASTINGS, 
Cirders. 


BEAMS. Boilers. 


The williemee ¥ ‘Water Gas Sinem. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


EAZESTL.TON BOILERS. 
Gas Works Designed and Constructed. 


Pascal Iron Works, «st2us"«° Delaware Iron Works, 


MORRIS, TASKER & CO.., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water & Sug ar Works 


reg eek Aeee! : ese RXXIARY NNN, 


piss awa wins 


Oll STORAGE TANKS. 














Bench Castings. Iron Roofs. 


Condensers. Street Stops, 
Scrubbers. | Valves, etc. 
Purifiers. Stand-Pipes. 
Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, and Triple-Lift Cas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 


Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fitting: 
Plans, Specifications and Estimates for all kinds of Machinery furnished on application. 
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Foundries & Works, , eager. 
WILLVILLE, FLORENCE, ron A pia 
and CAMDEN, N. J. & Pa ee an 








Machinists. 


400 Chestnut St., PHILADELPHIA, PA. 


MANUFACTURERS OF 


CAST IRON PIPE 


i Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE LIFIs, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 


PURIFIERS, CONDENSERS. 





Oe GS”, 





Scrubbers. 


BENCH WORE. 


lron Floors and Roofs, Plate Girders. 





Heavy Loam Castings 


HYDRAULIC WORK. 





Se; 
- 


- ~= : 4 ore ’ ty 3 he ; 
~ hae OE \ — <5 iieitmeee Pe { 
ee a ccllal 


Iamp Posts, Valves, Fite 





SMITH & SAYRE MFG. COMPANY, 


G. G. PORTER, Prest. 245 Broadway, N. i. CHAS. W. ISBELL, Sec’y 


Machinery & Apparatns for Gas Works 


Drawings, Plans, and Estimates Furnished for the Improvement, Exten- 
sion, or Alteration of Gas Works, or for the 
Construction of New Works. 





Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Oondensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Oastings, etc. Purifying 
Boxes and “Standard” Serubbers, Ishell’s Patent Self-Sealing Retort Doors. 


THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


SMITH & SAYRE MFG. CO, 


No. 245 Broadway, = = =~ = New York City. 


WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 

‘* We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Sayre 
Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Brenner Self-Sealing Ketort Dear. entire satisfaction.” 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Ironwork 


FOR 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


Valves, 
Hydraulic Hoisting Purifier Carriage, | 


Self-Sealing Retort Lids, Improved | 
Valve Stand and Indicator, 
Seller’s Cement. 
Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 


CONTINENTAL IRON WORKS. 


THOS. F. ROWLAND, Prest. 


WARREN E. HILL and CHAS. H. CORBETT, V-Prests. THOS. F. ROWLAND, JR., Sec. & Tr 


P. 0. Station G., BROOKLYN, N. Y. 


ENGINEERS AND MANUFACTURERS OF 


Cas Etolders 
CONDENSERS, SCRUBBERS, VALVES, 


PURIFIERS, SELF-SEALING RETORT LIDS 
Hydraulic Mains, 


And all other articles connected with the man- 
ufacture and distribution of Gas. 











H. RANSHAW, Prest. & Mangr. Ws. STACEY, Vice-Prest. T. H. Brrcw, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STACHYyY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


| And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 


Rolling Mill Machinery and Heavy Castings a Specialty. 


beta og we Iron Works: 
16, 18, 20, 22, 24 & 26 Ramsey Street: 


Foundry : 
83, 35, 37 & 39 Mill Street. 


CE BOLn Rati, Onio. 





Banta Paundry Ch, 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 





Bench Wor;_k& 


SPECIALS, LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of 
old works. 





New Castle, 





1, DEILY & FOWLER, 1890. 


Laurel Iron WorkEs. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


GASHOLDERS. 


Single and Telescopic. 


EXolders Built 1884 to 188s, Inclusive: 
Newport, R. I. Long Island City, N.Y. Port Chester, N. Y. Malden, Mass. West Chester, Pa. (2d 


Portland, Oregon. Maron, Ga. New Rochelle, N. Y. Paducah, Ky. Lancaster, Pa. (3d 
Allegheny, Pa. (2d.) York, Pa. Salem, N. J. (3d) Norwich, Conn. Tae ny, Pa. (two) 
| Atlanta, Ga. (2d.) Chester, Pa. Omaha, Neb. (2d) Seattle, W. T. Mount Vernon, N. Y. 
N.Y.City (Central Gas Co)Hazleton, Pa. (2d.) Lynn, Mass. (2d) San Diego, Cal. Binghamton, N. Y. 
Lynchburg, Va. (2d.) Staten a = Y. Little Rock, Ark. Northern Gas Lt. Co., of Concord, N. H. 
Saylesville, R. I. Saugerties, Irvington, N. Y. New York. N. Y. Dover, Del. (2d) 
dout, N. Y. Clinton, _— i. mae ve! P.. Mass. Westerly, R. I. Calais, Me. 
| Atlantic City, N. J. Chattanooga, Tenn. Rye, N. Y. (2) Willimantic, Conn New London, Conn. (2d) 
| Augusta, Ga. Galveston, Texas. (3d.) Woodstock, Ont. Montclair, N. J. West Chester, N. Y. 


Waltham, Mass. (2) 
Mahanoy City, Pa. 


Bay Shure, L. I. 


Omaha, Neb. , 
Washington, D. C. 


Fort Plain, N. Y. 
Brunswick, Ga. 


Malden, Mass. Attleboro, Mass. 
Staten Island, N. Y. (2d) Santa Cruz, Cal. 
Woodstock, Ont. Erie, Pa. :2d) 








WM. HENRY WHITE, 


No. 32 Pime Street, - - - 


New YorkEK City - 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Compenies 


contemplating extending or improving their Plants respectfully invited, 
Plans and Estimates Furnished. 

























i, 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 


JAMES D. PERENS. AE eee ERTS fh CO... “F, SRAVERNS, 
228 & 229 Produce H=xchange, New Yor eE. 


Cable Address, ‘‘PERKINS, NEW YORK.” Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


BOW. W. is. BOOT, Press. M. HE. TAYLOR, Vice-Prest. 





This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, 85.) 


POINTS OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 





Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BEN TOUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY. 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi. 
tute for OLL OR NAPHTHA. Q@NE GROSS TON will produce 


aoe Cublo Feet of pi Sangin Gan, f ae | 750,000 Candle Feet of Gas, and 26 Bushels 
or 12, “(of merchantable Coke weighing 900 Pounds 


or 15,000 “* “ | See ne 

This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon application to above address. 


J AMES & WILLIAM WOOD, Te Standard Oil Company, 


REFINERS OF 


Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES. 


ALSO MANUFAUTORERS OF 


| A Special Grade of Naptha for 
Proprietors of the BATHVILLE COLLIERIES (which produce the Gas Companies 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and| "OR ENRICHING COAL cas. 


—_ ° ° Correspondence solicited. 
other Collieries. This Firm offer No. 43 Euclid Avenue, Cleveland, Ohio. 











No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. 











STANDARD CAN‘INELS, = vo Gas Companies. 


We make to order CAP BURNERS to burn any amoun 
Unequaled as Gas Enrichers. under a stated pressure. Send for samples. 





° ° ° ° . ° \lso, SERVICE CLEANERS, DRIP PUM TREE‘ 
Analyses, prices, and all furtber information furnished on application to MAIN PROVING APPARATUS. 


Agency for U.S, Room 70, Nos. 2 & 4 Stone St, N.Y.City, 7 “Sava ee 
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COKE CRUSHERS. GAS COALS. GAS COALS. 


The Despard Gas Coal Co., TECH 
DESPARD Gas coa,, PENN GAS COAL OO. 


AND MANUFACTURERS OF OFFER THEIR 


aes dee pe” va, COal, Carefully Screened & Prepared for Gas Purposes. 


WHARVES, Locust Point, Baltimore, Md. 


OFFICE, 225 E. German St., “ “ 
i i i i ti th 
ROUSSEL & HICKS, ce: BANGS & HORTON, Their Property is located in the Youghiogheny Ooal Basin, near Irwin and Penn Stations on the 


71 Broadway, N. Y. Congress8t., Boston. Pennsylvania Railroad, and on the Youghiogheny River. 




















Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM C OALS. 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


Cale bisa Cloke Crasher. 6. B. ORCUTT, General Agent, - - No. | Broadway (Room 211) New York City. 


SIMPLE, STRONG, AND DURABLE. FRANCIS H. JACKSON, Prest. EDMUND H. MCCULLOUGH, V.-Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


——sessneeniet THE WESTMORELAND COAL 60. 


cnintiniebimen Solicited. 
VAN DUZEN Chartered 1054. 
OPERATED with COAL Mines situated on the Pennsylvania and the Baltimore 






































CAS & Chae ENGINE 
. and OTHER MANUFAC- 


TURED GASES AND and Ohio Railroads, in Westmoreland County, Penn. 





GASOLINE. 
ag POINTS OF SHIPMENT: 
_ Fully Warranted PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
ero sepanes Bice 0. WATKINS (SENECA LAKE), N. Y. 





A. MacKinnon Machine Co., Agts., 22 Warren St., N. ae 











Since the commencement of operations by this Company its well-known 


King’s Treatise on Coal Gas, sss box ley uel bythe Gas Companies of New Brg nd the 


Middle States, and its character is established as having no superior in gas. 
Thor sinh cctuntdie Went ak Geek Gon eve: pudithnet giving qualities, and in freedom from sulphur and other impurities. 


ee, Office, 224 South 3d St., Phila., Pa. 

















THE CLERK GAS ENGINE Co., 


Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STEIN, Sec. 8. LEWIS JONES, Asst. Sec. A. J. DOTY, Supt. 








The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ng, simplicity, and ease of keeping in 1vpair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of :ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direetion of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are espvially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made In Sizes of 5. 10. 16' 20. and 26 Horse Power. All Engines Guaranteed for One Year. 
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JOHN J. GRIFFIN & CO. 














Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
52 Dey St., NEW YORK. 75 N. Clinton St., erep. r. PERSONS, Mangr.) CHICAGO. 


MANUFACTURERS OF 


sy METERS FOR MEASURING GAS 


IN ANY WOrnrUME. 


EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE A ANALYSIS 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheerfully Furnished. 


NATHAN IOL TOE LsS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


eee Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
nie. Pressure and Vacuum Gauges. 


_ Ezith so youre’ experience and the METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


is enabled to furnish reliable work 


and answer orders promptly. Patent Cluster Lanterns for Street Illumination. 


JONES METER & STOVE CO. 


Office and Works, Royersford, Pa. 


MANUFACTURERS OF 


GAS METERS, STATION AND EXPERIMENTAL METERS, 


Meter Provers, Pressure Gauges, and All Other Gas Appliances in Our Line, 
WE REPAIR ALL KINDS AND MAKES OF METERS, AND THE WORK GUARANTEED. 


High Pressure Meters for Natural Gas, in Iron Cases, guaranteed to stand 300 lbs. Pressure. 
Gas Cooking and Heating Stoves, Hot Plates, Cake Griddles, Waffle Bakers, Boiling 
Stoves, Laundry and Tailors’ Iron Heaters. Hotel and Cafe Ranges a Specialty. 


Correspondence Solicited. Eistimates Furnished. 























A. HARRIS. E. L. HARRIS. J. A. HARRIS. 
Established 1849. 


HARRIS BROS. & Co. 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and fry fas Meters, 


STATION METERS, METER PROVERS, 


EXPERIMENTAL METERS, SHOW OR GLAZED METERS. 
Pressure and Vucuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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SUGG’S ILLUMINATING POWER METER, 


Wet Meters, with Lizar’s “Invariable Measuring’? Drum. 


S10 North Second Street, St. Louis. 
22 Sutter Street, San Francisco, 


GAS METERS. GAS METERS. GAS METERS. 
e 
GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: GSAS STOVES. Agencies: 
512 West 22d St., N. ¥. | SUGG’S “STANDARD” ARGAND BURNERS, merle op tenga he rgeeemgenes 
| 


| 
| 
244 & 246 N. Wells Street, Chicago. 


Arch & 22d Sts., Phila. 








EAE LME & MciLHENN y, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 





Cal 





WM. WALLACE GOODWIN, President and Treasurer. E. STEIN, Vice-President. H. B. GOODWIN, Secretary and Superintendent. 


THE GOODWIN GAS STOVE AND METER CO,, 


Successors to WW. WH. GOoonDw in ck CO. 


(012, 1014 and 1016 Filbert St., Phila., Pa. 113 Chambers St., New York City. 16 Dearborn, St., Chicago, Ills 
WALDO BROTHERS, Agents, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS METERS, 


Station Meters (square, cylinarical, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhauster 
Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus casmplete. Also, Testing 
and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


Coodwin’s Improved Lowe’s Jet Photometer. Agents for Bray’s Patent Cas Burners and Lanterns. 
Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed first-class inovery particular. Orders filled promptly. 
G. B. EDWARDS, Manager, New York. Ss. S. STRATTON, Manager, Chicago. 


D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablishead 1854.) 
51 Lancaster St.. Albany,N. Y. 34 & 36 West Monroe St., Chicago, Ill. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PLESSURE GAUGES, ETC. 








Also STAR GAS STOVES, RANGES, and HEATING STOVES. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (36 years) and personal supervision of every detail 
we feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the State 
(napector’s Bapex, and will be fully warranted by us. Our Annial and Calendar will be sent to Gas Vompanies upon applivation. 
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GAS INTO POW ER, 


BY THE 


OTTO GAS ENGINE. 


CAS POWER.~—A Source of Revenue to Gas Companies ready to engage in Electric Lighting, building of 
Water Works, Electric Street Railways, etc. 
Coal for producing Cas is less in amount than that for producing Steam, both being measured on an 


equal amount of work performed. And, further, with Gas, 


50 to 90 per Cent. of Value of Coal is Returned 


by sale of Coke and Tar, according to the market value of these products. 

Labor for handling fuel is reduced, by its becoming centralized and confined to the gas bouse, and frequently 
has not increased after the addition of a power station. 

With Gas Power, cost of fuel is strictly limited to the time of use. 











MANY VALUABLE 


AND RECENT iS oS meee | 1-3 to 100 
IMPROVEMENTS. . Jia) aim eh em HORSE POWER. 


Wherever Cas Companies tried Cas Power with Steam Power together in one Station, the use of 
Steam was subsequently abandoned or restricted, and Gas Power made to take its place. 


Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, etc., they not only 
choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
production, without increase of expense, and benefit thereby their entire manufacture. They induce consumers, by 
their example, to abandon Steam for Gas Power, and, by establishing special rates, make 


Gas Power the Leading Power ofr To-Day, 
AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 


“Otto Gas Engine Works,” 


SCHLEICHER, SCHUM™M & CO. 
151 Monroe St. (Kent Building), Chicago. 33d & Walnut Sts., Phila. 


NEW YORK AGENCY, 18 VESEY STREET. 








